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ABSTRACT
During the past fifty years, researchers and scholars have studied the musical 
development of young children, identifying not only the musical characteristics o f young 
children, but also the developmental stages of their musical growth. These studies have 
specifically defined what children can and cannot do at various ages of musical 
development. Methodologies and approaches to music teaching and learning based on 
this body of research have emerged and have permeated preschool and elementary school 
music curricula throughout the United States.
The Comparative Study o f the Musical Characteristics as Observed in the 
Spontaneous Chant o f Native American and Anglo American Children was designed to 
create a concise and definitive research environment that would provide optimum 
reliability and validity of the responses observed in the spontaneous chant of Native 
American and Anglo American children. Ten Native American subjects and 11 Anglo 
American subjects were randomly identified. Recordings were made of the spontaneous 
chants of 21 Native American and Anglo American children. The recordings were 
transcribed into musical notation and were reviewed by two independent judges for 
accuracy. A comparative analysis matrix instrument was used for comparing the 
spontaneous chant of Native American and Anglo American children. Metric 
frequencies, intervallic frequencies, pitch centers, intervallic directionality, and the 
frequency of rhythmic patterns were analyzed and compared using this matrix instrument. 
The analysis supports the hypothesis that significant differences can be identified in the 
spontaneous chant of children in the two distinct cultures.
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This study concludes that there are significant differences in the musical 
characteristics and the musical responses of children in the two groups arbitrarily selected 
by the primary investigator. In the 17 recorded examples of the spontaneous chant of 
Native American children, the chants were most dominantly multimetric, the most 
frequently sung interval was the major second, and the most firequently sung pitch center 
was c#/db. The most fi-equently sung intervals were descending, and the most frequently 
sung Aythmic pattem was the double eighth-note pattern. In comparison, the recorded 
examples of the spontaneous chant o f  Anglo American children, duple meter was 
dominant; the most frequently sung interval was the minor third; and the most frequently 
sung pitch centers were b, bb, f#, e, and d. The most frequently sung intervals were 
descending; and the most frequently sung rhythmic pattem was the double eighth-note 
pattem. Significant differences were identified in meters, intervals, and pitch centers 
between the Native American and Anglo American cultures. The directionality of 
intervals and the frequency of rhythmic pattems were similar. However, some differences 
were identified in the lesser-sung rhythmic pattems.
The differences in the musical responses identified in the spontaneous chant of 
Native American and Anglo American children have clear implications for the 
development of music teaching materials, approaches, and environments.
IX
A COMPARATIVE STUDY 
OF THE MUSICAL CHARACTERISTICS OF CHILDREN 
AS OBSERVED IN THE SPONTANEOUS CHANT 
OF NATIVE AMERICAN AND ANGLO AMERICAN CHILDREN
CHAPTER I
INTRODUCTION
Background
The early years of children are an important period of musical aptitude growth 
and development. Gordon (1990) states that what children learn during the first five 
years o f life forms the foundation for all subsequent educational development, which 
traditionally begins when they enter kindergarten or first grade and receive formal 
instruction. Researchers, including, Andress, Hermann, Rinehart, and Talbert (1973) are 
concerned that educators are neglecting young children’s intellectual growth at the most 
critical stage of their development -  the years from age tfiree to five.
From the moment children are bom, they begin using their voices. Certain 
aspects o f  music are a natural part o f the lives of young children (Andress, 1980; 
Harrison, 1983). Creating and producing sound is a pleasurable and natural activity for 
young children (Andress, 1973; Fredrickson, 1994).
Art has its inception in those activities in infancy and early childhood generally 
identified as play (Wendrich, 1980). Self-initiated activities of young children may be
described as the beginnings of music. Children explore many ways to manipulate sound, 
and they take great delight in their product. Much of the sound making of children 
includes '‘delightful” improvisations (Harrison, 1983). By utilizing a playful approach, 
they discover a variety of sounds that represent many of the elements of music (Andress, 
1980). These playful experiences, thus, start children down the path toward song 
making. These early songs are spontaneous sound experiments (Fredrickson, 1994).
These playful activities lead to a more structured pedagogical environment. In the 
past, as a result of emphasizing selected aspects of Western European and American 
classical and folk music, American teachers have often led students to believe there was 
only one general musical system in the world, the Euro-American system (Anderson & 
Campbell, 1989). Navarro (1989) observes strong Austro-German influences in this 
system since the inception of public school music education in the United States in 1838 
and suggests that these influences are still evident in current music teacher training 
curricula. Navarro further suggests that the profession should be much more sensitive to 
the changes in culture and should rethink the suitability of imposing Austro-Germanic 
values in a multicultural American society.
Curricular programs have received criticism, particularly on the reservations, as 
being ineffective for Native Americans (Gilliland, 1988; Reyhner, 1988). Rhodes (1994) 
believes that a curriculum should be designed to meet students’ needs and that within the 
current use of standardized curricula and state textbook lists, there is little room for 
individual or cultural differences in students.
Rhodes (1994) states that some Native Americans, and some who teach Native 
Americans, are very reluctant to identify Native American or specific tribal “traits”
fearing that it will lead to stereotyping, categorizing, and labeling. These people insist 
the Native American students are “the same" as any other student. In some senses they 
are correct, but in other ways they are ignoring significant differences that could greatly 
influence the educational process.
Research indicates that Navajos, Hopis (and likely other tribes) are primarily 
holistic in their worldview and their perception of ideas (Rhodes, 1988, 1990; Wallis, 
1984). This would support a holistic educational process that presents the physical and 
social elements of knowledge simultaneously. New ideas and the responsible use of 
those ideas should be linked. Rhodes (1994) observed that the learning styles of the 
students tested were quite different from the model of schooling that insists on scope and 
sequence, building each step of the learning process on full understanding of the previous 
step. Rather, students would be more comfortable with a model that allowed 
understanding of the end goals while developing the processes along the way.
Rhodes (1994) concludes that ethnic minorities, specifically Native Americans, 
have different genetic and cultural backgrounds that can, and should, allow for 
differences in approach. These culturally based differences exhibit themselves in the 
thinking and value processes used. These differences are present even for families that 
have been away from direct contact with the main elements of their culture for a 
generation or two. Rhodes believes that the studying, observing, and utilizing of 
differences and strengths to help give access to education and aid the educational process 
is appropriate.
Child song/chant can be identified in all cultures and societies (Moorehead & 
Pond, 1978) and can be seen as a genre of music (Bjorkvold, 1990; Campbell, 1991;
Nettl, 1983). When dealing with the vocal development of the very young child, music 
teachers have traditionally employed the technique of song making through imitation. 
Little consideration has been given to the child's own world of music, which is rich in 
improvisation and does not require a preset response (Andress, 1980). Of all age groups, 
young children are our most persistent music makers. They create more music, explore 
music more conscientiously, use music more consistently and spontaneously, and are 
more strongly motivated toward music than any other age group (McDonald, 1979). 
Studying child song/chant as music in culture means apprehending it as a part of the 
communication between a child and his/her environment (Bjorkvold, 1990). Singing 
models by adults and other agencies are included in the enculturation process in children 
-  a lifelong process where human beings gradually learn their own culture (Merriam, 
1964).
Song/chant as observed by Moorehead and Pond (1978) is ordered after its own 
manner, exists for its own purpose, and is subject to its own rules. Chant seems to appear 
under conditions of freedom and good environmental adjustment, when the life of the 
child is flowing freely and naturally into pursuits of his/her own choosing. Its emotion is 
not that which is “recollected in tranquility"; it is immediate and compelling. It is not 
deliberately constructed; it bursts forth, is repeated until some kind of climax is reached, 
and stops.
Moorehead and Fond (1978) state that chant is the most primitive music art-form 
and that it is individual and unique and can be found amongst children, and, indeed, 
amongst humans in general. In the studies of Moorehead and Pond concerning music and 
the young child, there appeared to be two varieties of chant. One variety is unfettered
and free rhythmically, like plainsong. The voice wanders over a large vocal compass, the 
singer sings to himselfrherself alone, quietly, of everyday things, as though the melody, 
not the words, is important. Another variety is rtiythmic, like a ritual chant. The voice is 
pitched around one note and weaves a melodic pattem limited in scope and insistent in 
form; it is sung most often in the group, usually loudly, repeated over and over again, 
rising often to a high emotional pitch. Moorehead and Pond define this type of sing-song 
vocal production as “chant.”
Moorehead and Pond (1978) found that there are certain situations that set up the 
occurrence of chant. First, considering the very strong rhythmic character of all of the 
chants, it seems likely that the physical rhythmic activity involved is directly related to, if 
not a cause o f the rhythmic chant. Second, play of strongly social character, whether it is 
play with materials that set up a social conversation or the frequent occasions in all play 
that produces social intercourse by replacing the interest in the play is manifested in 
rhythmic chant. Dramatic play is developed into rhythmic chant in many cases.
Moorehead and Pond (1978) observed that there is a need for simple, meaningful, 
unfettered creativeness. To satisfy this need, individuals must have opportunities to 
create for themselves out of their own indigenous musical language, their own music, 
which is uniquely appropriate to their own society and culture and integral to it. This is 
the root from which all later musicality can grow and flourish.
Need for the Study
There are two significant aspects of this study. First, knowledge in the area of 
children’s spontaneous chant is greatly lacking. Literature that discusses children’s
spontaneous chant contains a very limited number of written musical examples of actual 
children’s spontaneous chant. Additional chants as a result of this study have 
significantly contributed to the understanding of the complexities of young children’s 
chant. By making an analysis of these additional spontaneous chants, music educators 
now have access to additional knowledge concerning the musical characteristics of young 
children and their music. Second, the discovery of significant differences in musical 
characteristics of the children fiom Native American and Anglo American cultures has 
direct implication for curriculum and program development. Currently, curricular 
planning focuses on a monolithic structure in preschool and kindergarten music that 
assumes that Native American and Anglo American cultures both sing, hear, and respond 
to the same basic elements of music. Recommendations are found in Chapter V 
regarding the results of this study.
Purpose
The purpose of this study was to collect and compare the spontaneous chant of 
children, ages three to five. The children involved in the study came from two different 
cultural backgrounds, Native American and Anglo American. A comparison of the 
chants was made to determine if there were differences or similarities o f inherent musical 
characteristics o f the children involved in the study, based upon culture.
The Study
The research formats of the study included the following stages for assembling 
and analyzing the data:
1. Small research groups of children, ages three to five, were randomly 
selected from the Native American and Anglo American cultures to serve as subjects in 
the study.
2. The ^propriate institutions were contacted and permission was obtained 
to conduct the study (see Appendixes C, D. and E).
3. The Informed Parental Consent and Demographic Data Forms were 
developed and sent out in order to obtain consent firom parents for their children to 
participate in the study and to obtain information about the subjects (see Appendix F).
4. Observation times were scheduled at the participating institutions and with 
the individual family units.
5. The spontaneous chant of children was recorded on audiocassette tape 
during observations by the principal investigator.
6. The chants that were recorded were transcribed by a professional music 
theorist into musical transcription and then programmed into Finale.
7. Two judges, recognized as experts in the field of music education, were 
selected to verify the accuracy of the chant transcriptions. The judges verified the 
transcriptions by listening to audio recordings of the chants as they compared them to the 
written transcriptions.
8. A taxonomy of musical characteristics, that are generally accepted by the 
music profession and by the cultures, was developed after the chants had been recorded 
and then transcribed into musical notation.
9. An analysis of the chants, using the taxonomies, was completed in order to 
identify metric frequencies, intervallic frequencies, pitch centers, intervallic 
directionality, and the frequency of rhythmic pattems that are used by the children.
10. Comparisons and observations were made regarding the chants, based 
upon accepted musical characteristics.
11. The similarities and differences o f the chants collected from the Native 
American and Anglo American cultures were noted and the implications for curricular 
refbrnt were recommended.
12. The null hypothesis was tested as a part of the procedure.
Definition of Terms
Anglo American. A person living in the United States who is of the white race 
and of European ancestry.
Child song/chant. Melodies and rhythms chanted or sung by children, usually 
exhibited during times of free play, also called “spontaneous chant.”
Duple. A type of meter in music that has a multiple of two beats per measure.
Enactive. Having the power to enact or establish.
Enharmonic. Notes that are written differently, such as c# and db, but sound the 
same in the tempered scale.
Finale. A computer software program that is utilized to produce musical notation.
Iconic. Of, relating to, or having the character of an icon.
Matrix. A chart resembling a mathematical matrix especially in terms of its 
rectangular arrangement of elements into rows and columns.
Melograph. A form of musical notation that indicates contour as a melodic band 
which is represented on a graph, but which does not indicate discrete pitches.
Musical characteristics. Characteristic features based upon the basic elements of 
music, primarily dealing with melody and rhythm.
Multimetric. A type of meter in music in which a song consists of more than a 
single type of meter.
Native American. An American Indian of North American.
Pitch center. The pitch most frequently sung within a song or chant, as defined by 
Gordon: “A child in the tonal babble stage tends to favor one pitch in song and chant, 
although he will perform minute as well as extreme deviations from that pitch.
Moreover, he is consistent in favoring the same pitch from day to day. The pitch that the 
child favors is not representative of a keyality or of a tonality. It is simply a pitch center” 
(Gordon, 1984, p. 24).
Spontaneous chant. Melodies and rhythms chanted or sung by children, usually 
exhibited during times of free play. The term is interchangeable with “Child song/chant.”
Stroohic. A song that uses the same music for successive stanzas.
Taxonomv. A classification system broken down into ordered groups or 
categories.
Triple. A type of meter in music that has a multiple of three beats per measure.
CHAPTER II 
RELATED LITERATURE 
Introduction
Diuing the last half of the twentieth century, numerous studies have been 
conducted that produced significant results regarding the musical characteristics of 
children and the characteristics related to the child's chant. This review of literature will 
focus on nine major areas related to and supportive of this comparative study of the 
musical characteristics of children as observed in the spontaneous chant o f Native 
American and Anglo American children. Recent literature regarding child's play, the 
child's chant, and children's composition will be reviewed. In addition, the musical 
characteristics of children, developmental influences on children, cultural influences, 
cultural characteristics, curriculum, and implications for research and teaching will also 
be reviewed. Although this review of related literature is specific to the chant of Native 
American and Anglo American children, it is comprehensive in its depth of study 
regarding the factors contributing to the young child's growth and development in the 
musical arts.
Researchers have found that play significantly influences various growth factors 
in the young child. Pertinent to this study is the concept of play as it relates to 
spontaneous chant and sing-song like compositions created by young children.
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Play
Music education often begins in playgroups, preschools, informal settings, or at 
home, long before the young child commences formal schooling (Hoermann & Bridges, 
1984).
Young children are natural explorers. They can be encouraged to play 
with sound and to make sound. ... Since children do not separate the purpose of 
music fiom the medium itself, their interaction with music is play, and they are 
pleased to have music permeate many of their activities (Fox, Huffaker, Sims, & 
Tamowski, 1994, p. 35).
One particular activity of play is movement. Play seems to be a very important 
factor involved in the initiation of the singing of songs, whether that play is because of 
a child’s own body movement or the moving of a toy in a play situation. Fredrickson 
(1994) states that the singing of small children is strongly directed by environmental and 
play situations.
As the child continues to grow and experiment with his voice, his sounds 
many times take on the form of singing. Usually, with some guidance, he will be 
able to reproduce sounds of animals, jets, machines, names of people, and the 
like. At this stage of the child's development, he is in almost constant motion and 
frequently will make sounds to accompany his play and motion. Very rarely are 
these beginnings of musical and bodily movement absent fiom the young child 
(Bayless & Ramsey, 1982, p. 5).
The child's own body response to excitement, fear, and pain as contrasted 
with happiness and contentment result in the natural use of highs and lows. The 
child plays with sound, he changes the shape of his sound and pitch, he 
exaggerates. He may do this as he plays with words or when just making sounds. 
These sound plays are shaped into longer ideas in which he makes up pattems 
based upon his own ideas or other sounds that he has heard (Andress et al., 1973, 
p. 42).
To carry on the parallel in musical development, it might be assumed that 
in order for pitched intoning to become music, it, too, must have the essentials of 
function and exchange. In music, the function would be found through 
satisfaction in the playful interaction with musical materials, analogous to word 
play and playful construction with sand, water, blocks and other physical
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materials. The exchange would come from interaction with appreciative and 
musical adults (Wendrich, 1980, 173).
Chant
Agnes Moorhead and Donald Pond, in their landmark Pillsbury Foundation study 
of “Music and Young Children,” 1938-1941, found that chant is the natural spontaneous 
self-expression o f the young child. It is the process of chant that leads significantly to the 
development of a child’s later musical expression. According to Shelley’s research 
(1976), a child sings before he/she talks; he/she labels the sounds that are uttered during 
infancy as lulling. Observations of young children at play reveal a spontaneous, 
nonsensical sing-song like chant prevalent in child’s play in many cultures. It is often
claimed that all children sing a universal song: “ssmism”, '
According to Davidson (1985a) the melodic structures that may have preceded this 
universal song are obscure, and very little is known about how the child makes the 
transition from this song to the songs o f adults. Observation and research indicate that 
children make their own music through chant. They spontaneously improvise and create 
chants in their own world of music. At ages two to four, children start creating their own 
music, improvising songs to accompany their play, and doing on the spot accompaniment 
to dramas and stories they invent or hear (Fox et al., 1994). Zimmerman (1993) reported 
that children’s spontaneous songs can indicate what rhythms and motives from the 
musical environment are salient for them and provide insight into emerging musical 
thought. The child uses language and song to reflect how he or she feels about the world. 
Thus egocentric songs about himself or herself, parents, pets, toys at home, color, and 
numbers become his or her way of knowing. These songs may be his or her own
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improvisation or songs modeled by a mother, other children, television, or recordings 
(Andress et al., 1973).
Fredrickson (1994) cited that developmentally, several musical pattems were 
found among examples of spontaneous songs of children:
1) pattem song, where children repeat a single contour pattem without any tonal 
relation to the standard song
2) scheme song, in which children outline certain melodic/rhythmic figures
3) fragment song, where children arrange melodic/rhythmic contour pattems 
successively as parts of a large whole
4) preset song, in which children are able to make melodic/rhythmic variations in 
their spontaneous songs so that the result will be acceptable (p. 181-182)
The complexity of the songs and chants become a matter o f growth. The 
highness or lowness of individual words becomes the melodies o f the child’s 
song. The pleasurable repetition of individual sounds evolves into repeated 
pattems in the framework of the song. The joy of repeating the same song many 
times becomes a part of the growth process. The intensity of a cry of the softness 
of a coo eventually evolves into an expressive quality of the song. The eventual 
shape of his music will flow from the length of his breath, his need for a feeling 
for rest, and his language pattem (Andress et al., 1973).
Observation of chant reveals that most chant and song like pattems are
fragmented. Fredrickson (1994) states that children process melodic features in
fragments:
- Tonality is not stable between those fragments, but in some successive 
organized melodic contour pattems the relations between single notes stay 
the same.
- Deep stmcture processing can be one explanation for the phenomenon 
according to which children cotmect several different song pattems 
fragmentally in their variants in spontaneous singing.
- When the melodic scheme is activated as melodic contours, different 
melodies can be represented in children’s minds at the same time.
- Children could process all the contour pattems in standard song except the 
closing form at the cadenza. Presumably, the feeling of tonal structure and 
form has not developed yet in infants (p. 181).
Observation of children in chant clearly shows that children often engage in chant
while they are in groups and while they are at play. A few chants, especially those of a
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few particular children, arose from individuals who were not socially engaged, but 
temporarily were unrelated to the group around them. The greatest number, however, 
were composed by individuals playing within the group, by the group itself, or as a sort 
of serial repartee by the group chanting successively as individuals (Moortiead & Pond, 
1978).
Children’s Composition 
As an extension of the chant, children often combine fragments into a hierarchy 
that can be labeled as composition. In their early songs, children gradually begin to sing 
some melodic fragments of standard songs according to their own mental representations. 
Different melodic fragments are constructed in the child’s mind as hierarchic schemes 
(Dowling, 1984).
Observations of children indicate that there is not a standard procedure for 
composition or for the combining of fragments into hierarchical schemes.
There is no single process o f composition; there are many. If you listen to 
sounds a child produces while composing on an instrument, you can hear a variety 
of compositional processes. Sometimes the sounds appear random without 
structure or focus. Sometimes a child will hit upon an idea, which may be a 
melodic pattern or a rhythm, and repeat it many times over. Sometimes a child 
will grab an idea, change it in some ways and then discard it. Sometime she is 
simply trying to figure out which combination of movements on an instrument 
will produce a particular sound or pattern. Sometimes a child will stare at the 
instrument as if silently rehearsing the sounds inwardly (Kratus, 1994, p. 130).
It is clear that children can arrange melodic fragments and information into more
sophisticated compositional structures.
Producing a song is an activity in which cognitive processes like 
assimilation, accommodation, and equilibration have an important role. Melodic 
-  rhythmic schemes are tools for the children to arrange melodic information in 
the songs she/he is/has been listening to. Schemes are organized in mental
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representations that are constructed by former experiences of sound and their 
expectation in children (Fredrickson, 1994, p. 178).
The fragment combination and construction with children does not follow a set 
process.
But in composing there are no points o f reference, no commonalities, no 
models o f correctness. Each sound a child makes while composing is the result of 
a unique decision. Every child makes different decisions while composing, 
resulting in different sound being produced. A single child makes different 
sounds when composing today as compared to yesterday, and even while 
composing a single piece, the sounds of the process change from second to 
second. The process of composition is, by its very nature, fluid and always 
changing (Kratus, 1994, p. 131).
Performance of chant is spontaneous and the performance of connected chant fragments
is also spontaneous and improvisatory. The process of composition as something
separated in time from the performance of the product is one of the primary distinctions
between composition and improvisation (Kratus, 1994).
Kratus (1994) has developed an approach for describing compositional processes.
The three main compositional processes are exploration, development, and repetition.
Exploration is a searching process, development is a reworking process, and repetition is
a testing and verifying process.
Musical Characteristics of Children 
During the past 25 years, numerous studies have identified specific musical 
characteristics of the young child. These characteristics, as found in the literature, help 
define musical learning and teaching programs and assist in the understanding of musical 
growth and development.
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The young child’s use of his or her imagination in free response is explained by 
Aimy (1961): “Not yet understanding which aspects of his environment are likely to 
remain constant and which will change momentarily, the young child lives, at least for 
the time, in a world of many possibilities. Thus, he is often much more inclined to 
experiment and try than is the older youngster.” The young child’s imagination is rich. 
His need to develop control over his body, himself, and his environment is enormous. 
Under conditions that recognize personal and social characteristics of the individual 
child, these unite to express themselves in highly creative ways. The music experience 
can capitalize on this natural propensity toward self-assertion and self-expression 
(Andress et al., 1973).
There is standard agreement among researchers that children have a limited range 
of d’ - a ’. Woods (1985, 1990, 1992, 1999) in his research, has identified five 
characteristics including the tonal range of the child. Children have general musical 
characteristics that come from their own worlds. These help us understand better the 
musical child:
1. The child naturally chants the descending minor third.
2. The tonal range of the young child is five tones, centering around f  or fff’.
3. The half step is somewhat difficult for young children to sing or even to play.
4. Children seem to sing descending intervals more easily than ascending intervals.
5. Duple meters are very natural for the young child. The child’s world is in twos.
It is duple.
Observed early behaviors of children squealing, crying, and laughing indicate that 
young voices have a wide range of pitch. When singing formally, however, girls and 
boys tend to stay within a limited range of d’ - a’ (Andress, 1980). Chang and Trehub 
(1977a, 1977b) determined that infants as young as 5 months can process melodic and 
rhythmic information.
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As with research on chant, scholars have found that the voice in speech and in 
song is closely related. The uses o f the voice in speech and in song were very closely 
alike and that much speech approached music both in rhythmic and in tonal patterns 
(Mooitead & Pond, 1978).
Melodic construction has been found to be holistic within the chant framework of 
young children. Trehub, Bull and Thorpe (1984) found that infants’ perceptions of 
melodies are holistic or structural, with the global properties of contour and range 
perceived across transformation o f specific properties such as interval size and absolute 
frequency.
Gordon, Gardner, and others have defined a babble stage of development which 
includes chants. Singing during the babble stage is essentially experimentation with 
vocal inflection and sing song chant. There is not a tonality or definite pitch to this 
exploratory singing (Bumsed, 1993).
The chants that have been researched by scholars in the fields of music education 
and musical learning are direct representations of the child’s environment. The young 
child’s intuition and imagery and his direct representations of his world through action 
and manipulation seem to be the very ingredients of aesthetic expression. Both the child 
and the artist find spontaneous excitement in the dynamic, or expressive qualities - the 
most powerful and immediate qualities of the percept (Rudolf, 1961). Kenney (1995) 
cites examples of children spontaneously creating music. Each of the children was doing 
what comes naturally to preschool children: they were expressing themselves musically. 
They were improvising!
17
Every person has the potential capacity to respond directly with enactive and 
iconic representations, independent of verbal symbols. Taylor (1964) suggests, however, 
that at its brightest and most responsive, the young child’s capacity to respond to life has 
not been dulled or tarnished by a set of customarily imposed verbal symbols. Thus in the 
young child we find a natural poet, a natural musician, a person who is accustomed to 
responding to aesthetic values by his very nature.
Observations of children’s chant indicate that children sing with a range of 
success.
Some of the children sing with a pure, clear sound, having few overtones. 
Others carry the quality o f the speaking voices into song. Some have wide ranges 
and sing accurately. Some sing close to the pitch, with occasional variations. 
Others seem to have limited ranges, perh^s of only four or five notes. Still 
others drone along seeming to be still speaking rather than singing (Harrison,
1983, p. 70).
At first, pre-school children fail to return to established pitches or reference points in 
their songs as they generate only the individual contours that form the specific child’s 
repertory of melodic schemes (Davidson, 1988). In Werner’s (1961) study of the 
spontaneous melodies of children ages 2 to S, the melodies of the younger children had 
tones strung together in a global and diffuse manner while those of the older children 
were more differentiated and integrated into phrase-like structures.
When listening to music rather than chanting music, young children seem to focus 
their attention on one musical characteristic. There is evidence that 3- to 5-year-old 
children tend to “center” their attention when listening to music, that they are not 
successful when asked to respond to more than one musical characteristic simultaneously 
in listening and singing activities, and that instruction seems not to improve these 
responses (Hargreaves, 1986; Petzold, 1966, Sims, 1988, 1990, 1991; Young, 1982;
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Zimmeiman, 1986). The age at which décentration in response to music becomes a
reasonable expectation for children is not known.
Chant responses have been studied by Davidson, Menins, McDonald and Simons.
Between the ages of one year and five years and six months, the intervals that children
control gradually widen, yielding tonal frames which they use as templates for both their
performances of standard songs and their invention of novel songs (Davidson, 1985a).
According to Menins (1994) the children’s creative responses were linked to the
vividness, consistency, and unselfconscious manner of the models given. As long as
teachers sang, moved, played, and acted with the children, so did the children similarly
respond as individuals. As long as the children were given the fi'eedom to respond in
different ways, they were surprisingly inventive.
During the Project Zero research, a model emerged suggesting that there are five
specific levels of pitch development in young children’s singing between the ages of one
and six years. According to Davidson (1988) these levels characterize children’s
structural knowledge as expressed through contour schemes: a third, fourth, fifth, sixth,
and then later an octave. McDonald and Simons (1989) have synthesized the research
findings by child developmentalists in the following age referenced singing
characteristics. These characteristics are observed fi*om the sensorimotor stage through
the preoperational. They also follow the pattern of what Gordon (1990) has called
singing “babble.”
Age Characteristics
12-18 months Vocal play experimentation with sound
19 months Melodic and rhythm patterns appearing in vocalizations
19-24 months Free experimentation with songs; short spontaneous songs,
often consisting of a small melodic interval with flexible 
rhythm patterns
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2 years Use o f melodic pattern from learned songs in spontaneous
singing. Ability to sing parts of songs.
2 '/4 *3 years Imitation of songs, thou^ rarely with total accuracy.
4 years Sequence followed in learning songs: words, rhythm,
phrases, melodic “contour”
5-5 14 years Sense of “key” stabilized; can sing most songs when
learned fairly accurately (p. 57).
Developmental Influences 
The child’s musical growth, closely aligned to the production of chant, is related 
to numerous developmental and environmental influences. The first musical experiences 
of the young child oflen emerge from the child’s world.
Children’s first musical experiences begin in babyhood as soon as they 
respond to sounds they hear. Their responses are usually expressed by physical 
movement.
They:
- turn in the direction of sound
- bounce up and down
- indicate pleasurable recognition 
They also begin to make sounds.
They imitate and experiment:
- with voice
- by manipulating objects 
Thus:
• aural perception and attentive listening habits
- physical response -  movement
- vocalization -  singing
- experimenting with sounds
- imitating and recognizing sounds and sound patterns
form the basis of early music learning, in association with an informal input of 
music and speech patterns which can be stored in the mind and later retrieved 
(Hoermann & Bridges, 1984, p. 7).
Developmental psychologists tell us that during the first five years of life 
the child learns more alx)ut his world than he will at any other time. ... During 
these formative years (birth -  age 5) bases for maturity in the physical, social, 
emotional, intellectual, and musical aspects of life are being laid (Zimmerman, 
1993, p. I).
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The child’s musical development often follows a pattern. There are various paths 
that might describe the individual’s development. For example, tonal structures might 
appear in familiar songs first and be used later in invented songs, or no pattern 
whatsoever might be discernible in the early development of tonal structures. But it 
appears that neither of these simple patterns conveys what the children actually do. 
Davidson (1985a) lists three patterns that describe the children’s development. These 
patterns are a cross pattern in which one song type is used for the development of one 
scale, and the other song type is used for the development of the other scale; a parallel 
pattern in which a single song type is the cutting edge of development; and finally, a 
zigzag pattern in which one song type is used for all the levels. Children (and others) 
learn music best through a developmental process of perceiving and comprehending what 
music is. The development of basic music concepts together with the ability to recall, 
imagine, and produce organized patterns of sound is the basis of music education 
(Hoermann & Bridges, 1984). Children’s concepts at first are very vague and the process 
of education and language development expands their grasp of the world around them 
(Hoermann & Bridges, 1984).
Current research has produced evidence that tonal and rhythmic development 
occurs at an earlier age than previously defined.
The research seems to indicate that the requisite structures for tonal and 
rhythmic perceptions are available to infants much earlier than our present 
educational practices indicate. Research on various traits at least over the last 
decade has strongly indicated that, in the perennial nature -  nurture debate, we 
have been underestimating nature. Indications are that perceptual and cognitive 
structures and capacities are available to infants at least from birth. These genetic 
predispositions must be matched to vibrant and vital environmental incentives and 
opportunities (Zimmerman, 1993, p. 11).
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Linguistic development and music development have often been compared and 
parallels have been identified.
Writing on musical behavior in early childhood, Rosamund Shuter (1968) 
has suggested that there is a parallel between the development of language and 
pitch imitation. She points out that the early vocalizations o f  the child -  babbling 
and cooings that are characteristic o f the one-month-old -  are spontaneous and do 
not reflect the speech around him. It is noted that such babbling is important in 
establishing circuits in the infant’s brain and nervous system, so that he leams that 
certain movements of his vocal organs will produce certain sounds. Shuter 
suggests that the development from babbling all possible sounds to speaking 
one’s native language is paralleled in music by the development from the earliest 
vocalizations to singing the notes of a specific musical scale (Wendrich, 1980, p. 
172-173).
Gordon, Bumsed, and others have described “babble” as an exploration into 
sound for the young child and the basis for a later musical vocabulary.
Music “babble” is characterized by an exploratory response to music. The 
child experiments with vocal sounds, pitch gliding, and spontaneous song. The 
child moves to music, but in an unstructured manner. Gordon emphasizes that 
informal, not structured, musical experiences are the preferred mode of music 
experience during the “musical babble” stage. Children emerge from the 
“babble” stage when they can sing phrases on pitch and echo chant rhythms.
Then they are ready for more structured experiences with music (Bumsed, 1993, 
p. 57).
Language development and musical development, as mentioned above, emerges 
in the babbling environment.
The parallel between language development and musical development is 
an attractive one. Certainly the observations reported in our earlier study would 
seem to indicate that infant capacity to perceive and imitate pitched sound is 
general and similar to infant’s propensity to babble speech-like sounds. In this 
sense both pre-speech and pre-musical sounds are part of the general vocal 
behavior in infants. The difference comes in the development from babbling to 
language as compared to the development of intoning music. For language, after 
all, is culturally obligatory. That is, social interaction of the infant with the 
human surround demands the development of language. Language leaming has 
two essential components; 1) a functional impact for the infant -  it helps him 
represent his world, and 2) an opportunity for active exchange with adults 
(Wendrich, 1980, p. 173).
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Spontaneous chant, after a time, becomes deliberate and takes on a very specific 
music shape. Spontaneous music making gives way to more deliberate and rehearsed 
musical expression as the child shapes and measures his or her own musical performance 
against that of his or her peers (Wolf & Gardner, 1980). Children’s grasp of tonal 
relationships undergoes systematic development in two ways; first as they expand their 
repertory of contour schemes, and second as they more often return to individual referent 
notes of the model song. However, this development does not proceed neatly fi'om steps 
to leaps, nor does it follow a direct sequence from simple to more complex intervals 
(Davidson, 1988).
A musical vocabulary can be built through the spontaneous chant process. 
Davidson has proposed a developmental theory of tonal knowledge based on an analysis 
of the singing of learned and spontaneous songs by preschool children. They first 
grasped the words, followed by the song’s rhythmic shaping. This was followed by the 
contour and finally interval and pitch relationships (Zimmerman, 1993). Systematic 
observation of nearly 80 children over a seven-year period at Harvard’s Project Zero, 
suggests that “contour schemes,” rather than gradual refinements in the overall contour or 
interval matching, account for the route of emerging tonal knowledge (Davidson, 1985a). 
Contour schemes do not develop in ways one might logically predict from interval 
learning, for example, proceeding from smaller to larger fixed intervals (Davidson,
1988). Stepwise motion within a contour scheme occurs only after the next larger 
contour scheme using leaps is in use. Only then does the child fill in the gap between the 
top and bottom of the previous contour scheme with stepwise motion. This “backing-and
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filling” process continues until finally the contour scheme of a sixth has been achieved 
(Davidson, 1988).
Wendrich (1980) has defined four constructs and approaches to musical 
understanding and leaming of the young child:
1. Psvcho-acoustic: This approach focuses on the properties of tonal and 
temporal sensation. It is based on the premise that musical intelligence is a 
function of sensory perception, the mechanisms for which may be genetically 
fixed and which may be measured in terms of discriminatory ability. In this 
approach, variation between individuals is seen in terms of genetic equipment. 
Change is a function of cognitive development. The pioneer work in this field 
was done by Seashore et al.
2. Psycho-motor: This approach maintains that musical understanding is based 
on musical action -  singing, dance movement, playing, etc. It is one adopted 
by a number educational pedagogues (Suzuki, Dalcroze, and Kodaly) and by 
the majority of instrumental teachers in American Schools. Research in this 
approach tends to focus on techniques and systems for accomplishing certain 
behavioral outcomes. Variations between individuals and change over time 
are seen as a function of experience and practice which is affected by 
instruction and motivation.
3. Developmental: This is a relatively recent approach which attempts to draw a 
parallel between stages of cognitive development and the development of 
musical intelligence. Research in this area has attempted to define 
characteristic musical behavior and understanding for various developmental 
periods: sensory-motor, pre-operational, concrete operations, and logical 
operations. This approach is less concerned with identifying variations of 
ability between individuals than with identifying the abilities common to one 
stage of development and different from the preceding and succeeding stages. 
Change is seen as a general condition which happens in spite of specific 
training.
4. Constructivist: This approach suggests that musical intelligence is a construct 
which is dependent upon sensory-motor activity in infancy and early 
childhood. Research in this area focuses on observations of sensory-motor 
behavior as it is affected by interaction with the human and physical surround 
(p. 169-170).
The developmental psychology of Piaget purports that a child collects information 
in her/his environment with her/his cognitive processes. Although Piaget is not normally
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associated with music education, it is widely seen that the theory is suitable in music 
education as well (Zimmermann, 1986). The theory of schemes (Bartlett, 1932; 
Rumelhart, 1980) provides a theoretical framework for processing and leaming a 
melody/song. The possible ways in which melody/song is mentally represented in 
children, how melodic schemes are constructed and what kind of proposals can be seen in 
their spontaneous songs has also been examined by information processing theory 
(Fredrickson, 1994).
Swan wick and Tillman (1986) outlined a mode of musical development based on 
an analysis of 745 children's original compositions, across age levels from 3-15 years. 
From their analysis, a spiral model emerged that indicated four levels of organizing 
principles: mastery, imitation, imaginative play, and metacognition (Zimmerman, 1993). 
Growth of musical concepts and perception in children is recognized at various stages. 
Campbell (1992) states that what is important for understanding the musical development 
of children is that children at different levels of mastery possess differently organized 
ideas of their musical world and possess developmentally different skills (both cognitive 
and technical) in expressing their thoughts.
There is not yet a large body of research on the musical development o f young 
children upon which to draw, however. Whether children's thinking about music is 
comparable to their thinking about other subject matters or develops in a similar manner 
is still open to inquiry. This information is necessary for planning experiences that match 
the child's musical as well as cognitive abilities (Sims, 1995).
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Cultural Influences
Multiculturaiism has been a major focal point in music education for the past 
several decades (Jordan, 1992).
At one time it was fashionable to speak of America's cultural diversity in 
terms of a “melting pot," with each ethnic group absorbed into some part of a 
national American community, but the acceptance of this myth is clearly waning. 
The civil rights movements of the 1950's and 1960's stimulated ethnic 
revitalization; Groups that had previously denied their cultures now proclaim 
their unique identities. Thus, today the United States is best described as a 
country composed of a mosaic of various ethnic communities that contribute to 
the national culture as they maintain distinct identities (Anderson & Campbell, 
1989, p. 2).
This trend is reflected in an increase in the multiethnic material content of music 
textbooks and the amount of multicultural music materials currently on the market from 
publishers. Klinger (1994) believes that while most music educators claim to have some 
'multicultural' content in their curriculum, they continue to struggle with very basic 
issues, such as the problems posed by the perceived necessity for teachers to develop 
competence in the musical cultures they choose to teach.
The inclusion of world musics in music education programs in the United 
States has become increasing important since the middle of the twentieth century. 
Since that time, American Society has undergone major social changes, which are 
reflected in its attitudes toward various ethnic groups and their civil rights.
Events related to these changes include the civil r i^ ts  movement, the 
desegregation of schools, and an upswing in the melting-pot ideology. In recent 
decades, there has been greater recognition of the value of maintaining various 
cultural traditions in America and of encouraging, rather than neglecting, a 
culturally diverse society (Fung, 1995, p. 36).
A multicultural approach to leaming centers around organizing 
educational experiences for students that encourage and develop understanding 
and sensitivity to peoples from a broad spectrum o f ethnic backgrounds. If 
students are to learn from a multicultural perspective, teachers need to develop an 
educational philosophy that recognizes the inherent worth of endeavors by 
different cultural groups. Multicultural education develops the understanding that 
there are many different but equally valid forms o f musical and artistic expression 
and encourages students to develop a broad perspective based on understanding.
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tolerance, and respect for a variety of opinions and approaches (Anderson & 
Campbell, 1989, p. I).
Hookey (1994) puts forth the argument that we should recast our approach to 
multicultural music education as teaching within diverse cultures instead of teaching 
about them.
In language development, it has been noted that while infants possess the capacity 
to perceive and produce all elements of various spoken languages, over time and through 
practice in the real world, the speech sounds most often used become “native language.” 
Wendrich (1980) states that the practice and use o f linguistic combinations peculiar to the 
native language so overshadow the other possibilities that these are lost from the 
perceptual/behavioral repertory.
If two or more languages are learned, either sequentially or 
simultaneously, but one is the language of play and the other the language of 
discipline; if one is taught within the intimate environment of the home and the 
other in the more demanding and impersonal environment of school;.. .then the 
leaming of the two patterns will be affectively weighted, and the leaming will be 
of a different sort. (Mead, 1966, p. 78).
Mead (1966) feels that comparisons can be made about the ways that children progress in
leaming a standard language that is not their mother tongue in these different settings.
Real speech is how we speak at home; they speak and insist that I leam to speak in
another way that has less reality.
Preschool children are interactive. Environmental encounters determine their
cultural, educational and social accouterments. Their immediate social environment and
general social-cultural environment are extremely potent factors in leaming. Leaming
and teaching do not occur in isolation but in social and cultural contexts that influence
their course and outcomes (Zimmerman, 1993). Sloboda (1988) suggests that a cognitive
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representation of tonality and meter is developed in children through the process of 
enculturation. Enculturation refers to musical development that takes place without self- 
conscious effort as a result of a child’s spontaneous interaction with a shared set of 
musical experiences provided by the culture (Wilson & Wales, 1995). Hargreaves and 
Zimmerman (1992) point out that we need to remember the distinction between changes 
that are a product o f enculturation and those that are a product of training. The former 
occur spontaneously in a given culture, without any conscious effort or direction, and the 
latter are the result of self-conscious, directed efforts (Zimmeiman, 1993).
It is important to recognize that preschool children may be leaming ways of 
dealing with life that are radically opposed to the expectations on which the school 
system is built (Mead, 1966). Non-Native American schools are generally oriented 
around activities which are appropriate for left brained learners (McCarthy, 1987); these 
types of activities are generally linear, sequential, and involve organizing, listing, and 
reporting with little concern of the relationship o f the specific activity with a larger 
whole.
However, studies have concluded that most Navajo and Hopi students tested as 
right brained learners. This would imply a mismatch between the teaching style of the 
school and the leaning style of the students (Rhodes, 1994). Rhodes goes on to say that 
there are differences in ways of thinking between Native Americans and non-Natives 
which makes some ways of asking questions inappropriate in one culture. Linguistic and 
cultural anomalies tend to give misleading results to tests designed for one culture but 
used on another.
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Rhodes (1994) compares the difference between Navajo students and Anglo 
students with regard to how they process learning, and goes on to state that Hopi students 
also appear to have much the same mismatch with schools as do Navajo students. There 
are distinctive differences in Navajo leaming processes as compared with Anglo leaming 
processes.
Navaio Learning Process
Observe Think -
Understand/Feel Act
Anglo Leaming Process 
Act -
- Observe/Think/Clarify Understand (p. 85-86)
The failure of many curricula development projects of the 1970’s taught educators 
that new plans and curriculum ideas were not enough; curricular change must be 
accompanied by ongoing attention to the issues and concems associated with teacher 
planning, classroom practice, and organizational support for this work. Now that 
ethnomusicologists have provided music educators with access to a variety of musics and 
musical practices, curriculum developers and teachers must tum their attention to the 
design and implementation of multicultural music curricula. This attention to the context 
for music education is particularly important, since music educators disagree on the 
nature and value of ‘multicultural' or ‘world music’ education. For example. Walker 
(1990a, 1990b) argues that, to avoid the divisiveness of confronting the worldviews that 
are inherent in different music, a program of world music should start with the one 
common feature of all musics, sound itself. Other researchers argue that the multicultural
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nature of our student populations demand that music education must accommodate 
alternative musical expressions (Reimer, 1993).
We need ways to work with the interpersonal challenges that we face as we 
attempt to make musical connections within our bicultural and multicultural settings. 
Hookey (1994) believes that the challenges often point to conflicting understandings 
about the role and function of music and music-making in different cultures. Walker 
(1990a) states that a new understanding of the role and function of music in society is 
emerging.
Music is seen ... more and more as possessing unique information about 
the culture which nurtured it. For education this trend is particularly important. 
For music to be understood, in these terms, implies knowledge of the ways in 
which music can embody, signify, and represent cultural values, belief systems, 
traditions, and the deeply felt emotions which are peculiar to each cultural system 
(p. 78).
Standard songs for and with children (Campbell, 1991) have usually been 
collected by adults as appropriate for children. The singing material a mother or 
caregiver chooses to perform to a little child will be the most important basis for the 
child’s own singing practice. Standard songs can therefore be seen as cognitive 
song/singing models for the child. Culturally, those songs provide the main material for 
leaming about traditional tonality (Anderson, 1991). In the contour-copying model, the 
child starts with a salient feature of song, its contour, and with development, becomes 
able to control various contours until there is a rich vocabulary of shapes from which to 
produce songs of the culture (Davidson, 1983a). Parthun (1976) states that because 
American Indian music is functional, it therefore is understood best in terms of the 
culture as a whole. It is this cultural factor that we are just beginning to appreciate and 
allow for, it is this deep block to achievement with which programs such as Head Start
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are attempting to deal (Mead, 1966). What is needed in America, as has always been 
needed, is an awakening and re-orienting of our total spiritual and cultural perspective to 
embrace, understand and leam from the aboriginal American what motivates his/her 
musical and artistic impulses (Parthun, 1976).
Students discover that musics from other cultures often have principles that differ 
significantly from those principles contained in music of their own and that one should 
leam the distinctive, inherent logic of each type (Anderson & Campbell, 1989).
The arts of any people in the history of mankind have often been the only element 
to survive and it is a curious fact that the surviving art forms are mainly those with a 
richly heterogeneous influence wherein intrinsic differences are allowed freedom of 
expression (Parthun, 1976).
Cultural Characteristics 
Cultural factors and traditional tonal patteming can influence auditory perception. 
Intervallic relationships that have developed over time as a part of songs and chants of a 
society greatly influence the tonal development of children in the society. Westem scaler 
forms are not found in the traditional Hopi chants and songs. However, there are 
common intervallic relationships.
Many scales in the world's major non-Westem musical systems are also founded 
on octaves, fifths, and, to a lesser extent, fourths. One cannot help wondering if our 
partiality to these simple frequency ratios is based in our biology or if they are leamed 
cultural preferences that Just happen to be ancient and ubiquitous (Shreeve, 1996).
Rhodes (1977) mentions one Hopi adult, who has a large record collection and who
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performs “westem” music instrumentally, stated that he has to listen to music in different 
ways depending on whether it is “westem” or Hopi music. At the tum o f the century, 
Benjamin Ives Gilman (1891,1908) made an intensive study ofZuni and Hopi song 
melodies. After employing various methods of transcription, including an attempt to 
notate microtones, he came to the conclusion that Pueblo music was without a scale (List, 
1985).
As a result of his of work with the Hopi Indians, Rhodes (1977) identified specific 
cultural characteristics:
1. In ensemble performance, the unison or octave is of utmost 
importance. ... Singers will try to match pitch with the lead or 
strongest singer for the song or section. When the experimenter would 
sing with either students or adults, they would match his pitch as 
nearly as possible, even on wrong notes. This was true on both 
English and Hopi songs.
2. According to several (Hopi) adults, however, if a singer in Hopi music 
cannot reach a certain pitch, he will simply get as close as he can until 
the song returns to his range. This happens mostly with young 
performers whose voices have not matured. The notes sung off pitch 
because they are out of range are not regarded as wrong notes by that 
performer, but are accepted as adequate. However, it is recognized 
that the unison has not been kept.
3. Volume is more important than pitch. When a song is low, the group 
follows the singer whose voice is strongest in that range. When the 
pitch rises, they follow the singer in that range who is strongest. 
Another man worded the same idea in a different way in stating that 
the important aspect is maximum group projection. Any departure 
from unison or octave, then, reduces the group projection.
4. A rather wide variation of pitch was acceptable. This concems the 
internal interval structure o f the song. The amount of variation 
tolerated was greater in Hopi songs than in English songs (p. 4 -  5).
Parthum (1976) identifies the following cultural characteristics found in Native 
American society:
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1. Free melodic rhythm is typical of most tribal songs.
2. The Native American singer is not concerned with such artificial bar- 
line stresses.
3. Syncopation occurs stylistically in tribal songs.
4. In many tribal songs, there are strong glottal attacks, blowing and 
whistling, pitch pulsations, wide vibrato (or none), yells, portamento, 
and timbre, and other elements that can be heard but not seen.
5. The tonal center in most cases is clear and is frequently determined by 
the occurrence and duration of a given pitch. Tribal melodies employ 
modes that vary from three tones to seven or more.
6. In Native American songs, three main types of melodic contours occur 
-  terraced, undulating, and arced.
7. The most common form is the strophic.
8. All native singers do not sing in the same way. The style depends on 
the tribe and the area the singer represents (p. 35 -  45).
George List (1985) received a letter in 1962, along with melographs, from Charles 
Seeger in which Seeger stated: “American Indian singing is about as ill-defined in 
notable pitches as any we have run into except for some Chinese and Japanese art 
singing.” Further, List found it impossible to translate melographs that he had received 
from Charles Seeger into the discrete pitches of our Westem notation system. From this 
he drew the inference that the Hopis must conceive their melody as a series o f contours 
rather than a series of discrete pitches.
It would appear that the concept of pitch or interval is different in this (Hopi) 
culture (Rhodes, 1977). List (1985) does not believe that the Hopis conceive melody as a 
series of discrete pitches or holds the concepts of scale and tonality common to European 
or European derived music. Rather, he believes the Hopis conceive melody as a series of 
contours that are differentiated by their combination of rising and falling pitch lines.
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Parthun (1976) believes that any consideration of melody in the songs of native 
America needs to be divorced from European concepts of major and minor tonality. 
Rhodes (1977) states that it appears from the limited data that there are indeed some 
differences in the way Hopi Indians hear and perceive musical pitch when compared with 
the way those who are reared listening to “western” music hear and perceive pitch. Pitch 
instability in Hopi song is contributed to the breath accent (List, 1985).
Native American Curriculum 
Understanding the tonal and melodic basis of the Native American culture can 
provide the foundation for programmatic and curricular development in the musical arts 
in Native American schools and preschool programs. The musical perception of children 
within a society should be the basis for curriculum development.
Today, through greater attention to and more research on non-Westem 
musics, many have come to understand that the musics, like the societies, are 
based on different systems and philosophies. Musics from all cultures have begun 
to emerge in music programs as part of the ongoing debate on the inclusion of 
underrepresented groups in the musical canon and the curriculum of the nation's 
schools (Fung, 1995, p. 36).
However, Littleton (1991 ) suggests that because of a paucity of research in which 
children’s musical play behaviors are observed in truly naturalistic settings, the 
practitioner has had little help in devising appropriate curricula and practice in music for 
use with young children.
Studies investigating different types of musical response modes, such as 
moving or instrument playing, also will be crucial to developing a clearer 
understanding of conceptual development. This information should have 
implications for structuring and evaluating musical activities and curricula, 
particularly in the preschool and primary grades, to ensure that musical activities, 
leaming sequences, and curricula are based on developmentally appropriate 
expectations and practices (Sims, 1995, p. 220).
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The National Association for the Education of Young Children (NAEYC) has 
taken the position that a major detenninant o f program quality is the extent to which 
knowledge o f child development is applied in program practices (Bredekamp, 1987). A 
primary reason for determining patterns of children’s thinking at any given point in their 
development is to assist in determining “developmentally appropriate” curricula (Sims, 
1995). Rhodes (1994) states that schools are generally concerned with linear presentation 
of materials in a passive rather than active format and in “scope and sequence” as an 
important concept in curriculum development. In contrast, Navajo and Hopi students are 
right brain dominant and would need a more global and intuitive approach to subject 
material. Rhodes (1994) points out that based on studies done by Platero, Brandt, 
Witherspoon, & Wong, (1986); TCI, Inc. & Educational Data Systems, Inc. (1987); 
Arizona Department of Education (n.d.) the schools are not doing well at educating 
Native American students.
A “developmentally and individually appropriate” curriculum is sequential and 
matched to the naturally emerging developmental sequences of the child. It is extremely 
important that childhood music experiences take advantage of the natural development 
(Zimmerman, 1993). Bredekamp (1987) states that a developmentally appropriate 
curriculum for young children should address the age span of the children within the 
group and implemented with attention to the different needs, interests, and developmental 
levels of those individual children.
The structured song approach has succeeded insofar as we have in many 
instances wisely used children’s folk literature that has been passed down from 
generation to generation. This literature has survived because children through 
the ages have felt it to be right, but with the more structured approach to singing, 
children often labor long to perform even simple folk material. They finally find
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varying degrees of performance success in the late fourth or fifth year. This 
leaves the song world of the Threes and early Fours at a stage where a single 
focus on the structured song may not be the most appropriate (Andress, 1980, p. 
50).
Andress (1980) goes on to state that isolating three- and four-year-olds from 
composed (structured) songs is neither possible nor desirable. Children’s performance of 
structured songs, however, can be coupled with more attention to their own 
improvisations, thus creating a program that better meets their needs.
According to Sloboda (1988), enculturation is the dominant process in Westem 
culture until the child is approximately ten years old. With regard to Sloboda’s (1988) 
work, the results of this study support the notion of enculturation, (Wilson & Wales, 
1995). Because of multicultural diversity, curricula in all subject areas are being 
designed to encourage the broadest world perspectives (Anderson & Campbell, 1989).
Joyce Jordan (1992) outlines three issues of curriculum development: the 
problem of divergent pitch systems, the needs for source books about various world 
musics, and the need for a databank for music specialists. Materials that respond to the 
issues and concems that Hookey has identified could be part of that data bank. To date, 
we have many prescriptions for practice but few descriptions or analyses of the responses 
that music teachers make when teaching to a diverse student population (Hookey, 1994). 
To provide these insights, teachers need education in research approaches beyond the 
experimental methodology that Harold Fiske (1992) recommends. Case studies and 
action research offer appropriate approaches to the questions raised above, since they 
encourage “deep reflection on the significance, meaning and relationships of phenomena” 
(Adelman & Kemp, 1992). This is one area where teacher educators might redesign 
courses and assignments to both educate teachers in the rigors of qualitative research and
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prepare them to share their work in settings, such as, local, national, and international 
music education conferences (Hookey, 1994).
The results of this study would indicate that a modification of school curricula 
would be appropriate for Navajo and Hopi students, not fix>m the stand point of content, 
but rather from the methodologies to be used and the awareness of the larger concepts 
being developed in students' minds (Rhodes, 1994).
Implications for Research and Teaching 
The review of tonal perception differences and the use of non-western scaler 
forms have significant implications for curricular development as well as for teaching and 
research. Because the westem paradigm does not apply to the musical development of 
the Hopi children, teaching techniques, approaches, and materials should relate to the 
cultural differences identified. That is, teaching strategy should follow a sequence of 
musical understanding.
In preparing a base from which to develop a program for any level of education, it 
is assumed that one knows the child and knows the nature of what is to be leamed. From 
this information it is possible to determine how and what should be included in the 
leaming process (Andress et al., 1973).
The role that music plays in the life of a child and what impact his or her 
early experiences have in shaping his or her lifetime musical behaviors have 
become primary concems of the music educator. Currently there are more 
questions being raised than there are answers available regarding early childhood 
education. The excitement producing the questions, however, indicates the need 
for action research dealing with these young children (Andress et al., 1973, p. I).
Zimmerman (1993) cites a bibliography of research abstracts from 1960-1975 that
was compiled by Simons and published by the Music Educators National Conference in
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1978. Two developmental areas where more research was indicated were infant music 
responses and the spontaneous music making of young children. Fredrickson (1994) 
states that the methodology for analyzing young children’s music has been missing in the 
field of music education research.
Developmental research presents us with a dilemma of either working 
elegantly on the trivial or inelegantly on the great issues. Researchers are urged 
to be flexible and to be descriptive or experimental in relation to the problem 
studied. There is a need for narrative, verbal description to complement 
objective, numerical data and other scaled measures of behavior. In music 
research we need to study the sequential changes in the psychological, cognitive, 
and affective structures of an individual as he interacts with music (Zimmerman, 
1980, p. 193).
Approaches to studying compositional processes, both qualitative and 
quantitative, can provide valuable infonnation about children’s composing. The 
approaches complement each other. It is his personal view that the qualitative 
studies with small numbers of subjects are useful in uncovering possible 
relationships, procedures, and problems for further research. Quantitative studies 
can investigate these problems in a narrower field of inquiry but with more 
subjects and greater controls. The results of quantitative research can then be 
verified through additional qualitative studies that have a broader scope and 
naturalistic settings (Kratus, 1994, p. 133).
Zimmerman (1993) states that with regard to naturalistic studies, the Pillsbury 
Foundation Studies of 1937-48 have become the prototype for the qualitative, naturalistic 
research favored today.
The music educator’s contact with the child generally does not commence 
until he is of school age, beyond the crucial three to five years. It is possible that 
the teacher does not have this very basic information for dealing effectively with 
the child. To know the child -  how he or she grows through language and 
movement and how he or she thinks — must be a prerequisite for any attempt to 
sequence those musical understandings with which the child will be interacting 
(Andress et al., 1973, p. I).
Babies need singing models so they can leam to sing just as they need good 
speaking models to imitate for talking. When they hear others sing, they discover an 
alternate way of expressing themselves (Bayless & Ramsey, 1982). Fredrickson (1994)
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cautions that we should not try to put pressure on music educational trends too early but 
that we should let children find their cultural context naturally in an environment that 
surrounds them with artistic stimuli.
Young children need to be helped to find their singing voices. At first 
they can be encouraged to use their voices by imitating familiar sounds -  a fire 
engine, train guard’s whistle, sound of a train or car, animal sounds. Repetitive 
rhymes and jingles are important too. Gradually children can be encouraged to 
sing their names, imitating the teacher, but first they need to have opportunities to 
respond to their own names (Hoermann & Bridges, 1984, p. 10).
In helping children to find their voices, techniques other than singing may 
be most effective. Include attention to environmental sounds. Encourage the 
students to listen to what they hear around them. Ask them to imitate these 
sounds. A child who is nervous about singing may relax when imitating specified 
sounds in the environment. A child who doesn’t pay attention may begin to listen 
with discrimination. A child who is careless about the sound of his or her voice 
may be more particular when striving to imitate an environmental sound 
(Harrison, 1983, p. 72).
The teacher should be prepared to create an environment on the spot for 
the moment. While children are busy at play he or she should be alert and 
constantly observing them for cues to determine their readiness for appropriate 
musical experiences. The teacher should seize the moment when their play, 
questions, or random investigations indicate this readiness (Andress et al., 1973, 
p. 24).
Research in music and early education today defines the musical child as one who 
is involved in movement and play and a child who spontaneously chants. This 
spontaneous sing-song like chant can be found in almost every culture. Melodic and 
rhythmic fragments of this chant can be developed into compositional structures for the 
young child and can represent the child’s world of music and sounds.
Over the past fifty years, a number of researchers have defined the musical 
characteristics of young children. These characteristics give us an opportunity to 
specifically define what a child can and cannot do at various ages of development.
Edwin Gordon and Howard Gardner have defined the “babble” stage as an exploratory
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stage for young children to discover sounds, movements, and rhythms. This is also a 
stage where children are able to discover their own sound centers.
It is important to note in the literature that ways of learning and expectations of 
learning are many times different for Native American children. The differences are 
primarily in regard to the process o f learning. Curricular changes and programmatic 
changes must reflect an understanding of the Native American culture as well. The 
musical characteristics of Navajo children and Hopi children do not conform with the 
standards that have been defined in related studies of Anglo children.
This review of literature establishes a foundation on which to continue the 
research process of analyzing Hopi children’s chant and songs as compared with Anglo 
children’s chant and songs. This study will provide the field of music education with an 
understanding of curricular and programmatic approaches for Native American schools.
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CHAPTER ni
THE STUDY
Development of the Method of Study
Introduction
The development of the methodology for this comparative study of spontaneous 
chant was designed to create a concise and definitive research environment that would 
provide optimum reliability and validity. Although the subject sampling of both Native 
American and Anglo American children was small, the methodology created provides a 
clear and exemplary model for future comparative studies of children’s music between 
distinct cultural groups. Children, ages three to five, on the Hopi Reservation in northern 
Arizona and in Bloomington, Indiana were identified as subjects in this study. 
Appropriate consent forms and approval mechanisms were employed before the initiation 
of the observations. The spontaneous chant of children was recorded on audio cassette 
tape during observations by the principal investigator on the Hopi Reservation in northern 
Arizona and in Bloomington, Indiana. The recorded chants were then transcribed into 
musical notation. Two music educators, recognized by the field, served as judges to 
verify the accuracy of the chant transcriptions.
The methodology of the comparative study included the development of a 
taxonomy of musical characteristics as identified in the transcribed musical notation of 
the chants. An analysis of the chants using the taxonomy was then completed in order to 
identify metric frequencies, intervallic frequencies, pitch centers, intervallic
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directionality, and the frequency o f rhythmic patterns. The similarities and differences of 
the chants collected from the Native American and Anglo American cultures were 
Identified from the data. The null hypothesis was tested as a part of the procedure.
The Sample
Research environments were identified for both the Native American and Anglo 
American samplings. Because of its isolation and dedication to a cultural heritage, the 
Hopi Reservation was selected for the Native American sampling. The Hopis are a 
complex and vital Native American tribe located in the northern mesas of Arizona. The 
original Indian name Hopituh actually means “peaceful ones.” The Hopis are the 
westernmost of the Pueblo people, and are a small, peaceful, and gentle group that have 
farmed their arid, but fertile valleys for centiuies. In the twenty-first century, the Hopis 
are still among the lesser known and isolated Indian peoples living within the continental 
United States. The spiritual life o f the Hopis centers on the Kachina ceremonies. These 
ceremonies provide a rich musical environment for children at an early age, and influence 
tonal and rhythmic aptitude of the Hopi children. Prior to the arrival o f the Spanish 
almost five hundred years ago, the Hopi villages were considered urban centers in the 
southwest. Facets of the early urban living can be identified in today’s Hopi society. The 
Hopi are boimd together by their religion, a multi-stranded cord, uniting them to 
withstand the hazards of the harsh environment on the mesas. It was within this 
environment that the principal investigator observed 13 Hopi children, ages 3 to 5 and 
recorded their spontaneous chants.
A Midwest environment was selected for the Anglo American sampling. 
Bloomington, Indiana is located in the southern part of the state of Indiana. It is the
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eighth largest city in the state, with a population estimated at sixty-five thousand. 
Because of the Indiana University School of Music, the cultural environment is rich in 
musical performances, opera productions, and Broadway musicals. The area around 
Bloomington, Indiana is agrarian. Most of the farmland is dedicated to com, hay, and 
soybeans. Livestock includes cattle, hogs, and sheep. More than ninety percent of the 
work force has at least a high school degree and sixty percent has a college degree. It 
was within this Midwest environment that the principal investigator observed 21 Anglo 
American children ages 3 to 5 and recorded their spontaneous chants.
Thirteen Native American children and 21 Anglo American children were 
selected as subjects in the original sampling. Technical factors and the hesitancy of some 
children reduced the number of total subjects in the sampling. Ten Native American 
subjects and 11 Anglo American subjects were included in the final comparative analysis 
of the data gathered.
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Nativo Amarican Subjact infonnation
Subiect Age Gender Tribal Affiliation
1 3 years 5 months Female Yavapai/Apache
2 2 years 9 months Male Hopi
3 2 years 9 months Female Navajo/Hopi
4 3 years 11 months Male Hopi
5 5 years 3 months Male Hopi
6 4 years 3 months Male Hopi
7 5 years 5 months Male Hopi
8 5 years 1 month Male Hopi
9 5 years 11 months Female Hopi
10 4 years 10 months Male Hopi
Distribution of Sampiing
7 Male
3 Female
8 Hopi
1 Navajo/Hopi
1 Yavapai/Apache
Average Age - 4 years 3 months
Figure 1 : Native American Subject Information
As indicated in Figure 1, 7 subjects were male and 3 subjects were female. Eight 
of the subjects were Hopi, 1 was Yavapai/Apache, and 1 was Navajo/Hopi. The average 
age of the 10 Native American subjects was 4 years and 3 months.
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Anglo American Subject information
Subiect Age Gender Cultural Backoround
11 4 years 6 months Male Anglo
12 4 years 5 months Male Anglo
13 3 years 11 months Male Anglo
14 3 years 10 months Female Anglo
15 3 years 11 months Female Anglo
16 4 years 9 months Male Anglo
17 5 years 6 months Male Anglo
18 5 years 11 months Male Anglo
19 5 years 6 months Male Anglo
20 5 years 7 months Female Anglo
21 5 years 6 months Female Anglo
Distribution of Sampiing
7
4
11
Male
Female
Anglo
Average Age - 5 years 1 month
Figure 2: Anglo American Subject Information
As indicated in Figure 2, 7 subjects were male and 4 were female. All subjects 
were Anglo American. The average age of the 11 Anglo American subjects was 5 years 
and 1 month.
The Method o f Study
The method of study selected for this comparative study of spontaneous chant 
included the random selection of subjects from two experimental groups. One group was 
randomly selected on the Hopi Reservation in northern Arizona and recorded in 
individual homes. The second group was randomly selected in a preschool environment 
in Bloomington, Indiana and recorded on site. Recordings were made of the spontaneous 
chant of the 21 Native American and Anglo American children. The method of study
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included the transcription of the recordings to musical notation and included an analysis 
of metric frequencies, intervallic frequencies, pitch centers, intervallic directionality, and 
the frequency of rhythmic patterns.
Conducting the Study
Preliminary Steps
The primary investigator arbitrarily decided on the identification of subjects on 
the Second and Third Mesas of the Hopi Reservation in northern Arizona. In addition, 
the Bloomington Developmental Learning Center in Bloomington, Indiana was arbitrarily 
selected as the location for the Anglo American subjects. The primary investigator 
received a letter of approval to conduct the study with the Native American subjects from 
The Hopi Tribe Office of Education (see Appendix D). The primary investigator also 
received a letter of approval to conduct the study with the Anglo American subjects from 
the Bloomington Developmental Learning Center (see Appendix E). Both letters were 
submitted to The University of Oklahoma Office of Research Administration. Final 
consent for the study with the Native American subjects and the Anglo American 
subjects was granted by the Institutional Review Board at The University of Oklahoma 
Office of Research Administration (see Appendix C). Informed Parental Consent and 
Demographic Data Forms (see Appendix F), were distributed to parents of the Native 
American and Anglo American children. Final permissions were received for each 
subject before the data gathering began.
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The principal investigator acquired a Marantz cassette tape recorder, model 
PMD20I and used Maxell XLII High Bias audiocassette tapes for recording the subjects 
in the study.
The parents of the Native American subjects were notified o f the time and date of 
the observations and the subsequent recording of the spontaneous chants. The 
Bloomington Developmental Learning Center was notified of the time and date of the 
observations and subsequent recording of the Anglo American subjects.
Time Schedule
The recordings of the Native American subjects were made over a period of six 
days in May 2001. The recordings of the Anglo American subjects were made on seven 
separate days during the months of April and May 2002. Following the collection of the 
recordings, transcriptions were made into musical notation for analytic purposes (see 
Appendixes G and H). After the transcriptions were completed, they were reviewed for 
accuracy by two judges selected from the field of music education. This process took 
fourteen days for each judge to complete. After receiving verification, appropriate 
corrections were made to the transcribed musical notation and the analysis process began. 
Procedures
In the recording environments on both the Hopi Reservation in northern Arizona 
and at the Bloomington Developmental Learning Center in Bloomington, Indiana, the 
primary investigator conducted pre recording information sessions with parents or 
classroom teachers.
On the Hopi Reservation in northern Arizona, the primary investigator met with 
the Native American parents before the recording sessions to discuss the purpose of the
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study and the procedures used to collect data related to spontaneous chant in Native 
American and Anglo American children. The primary investigator then met the subject 
or subjects to be observed and recorded. The parent explained to the subject or subjects 
what the primary investigator was doing and helped to encourage an environment of play 
that would generate spontaneous chant. Some parents developed a climate of musical 
exploration by playing recordings of Hopi ceremonial music. In addition, some Native 
American parents created an environment of play by using drums and rattles. The 
subjects would often explore rhythmic patterns on the drums and rattles and would move 
during the exploration process. The Native American parents were quite involved in the 
creation of an environment of play during the recording sessions.
At the Bloomington Developmental Learning Center in Bloomington, Indiana, the 
primary investigator met with individual classroom teachers regarding the purpose of the 
study and the procedures used to collect the comparative data related to a comparison of 
spontaneous chant in Native American and Anglo American children. The primary 
investigator then went into individual classrooms unannounced. Classes were always in 
session when the primary investigator arrived and the children were always involved in 
playtime. Some children would ask the primary investigator what he was doing in the 
classroom. However, the children were not formally informed of the purpose of the 
primary investigator’s visit. The primary investigator would observe the children at play 
and would identify the subjects from the other children in the classroom by gender and 
clothing descriptors provided by the classroom teachers. The primary investigator had a 
listing of pre-approved subjects before entering the classroom. The primary investigator 
would observe the subjects and would follow them around the classroom or on the
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playground during the play period. When the primary investigator observed spontaneous 
chant from any of the subjects, recording would begin.
The primary investigator observed both in the Native American environment and 
in the Anglo American environment that some subjects were shy and withdrawn during 
the recording sessions; other subjects were gregarious, outspoken and acutely 
spontaneous. The primary investigator did not interact, speak to, or play with the 
subjects in the Native American or the Anglo American recording environments. The 
primary investigator experienced non-participation at times from both the Native 
American and Anglo American subjects. Some recording sessions with the Anglo 
American subjects were particularly non-productive in the late afternoon.
In some situations, actual recording of spontaneous chant from the Native 
American and Anglo American subjects began immediately during a session, at other 
times the actual recording was delayed up to 45 minutes. It was observed by the primary 
investigator that in most sessions with the Anglo American subjects the recordings began 
immediately because of the play modality of the free time environment.
The primary investigator did play the recorded spontaneous chant back to the 
subjects if asked to do so. This occurred only with some Native American subjects and 
never with the Anglo American subjects.
After each recording session, the primary investigator completed a log o f the 
observations of the subjects and the meter readings of the recordings of the spontaneous 
chants. The primary investigator then created a master of discreet tape findings, 
eliminating the names of children and labeling samples by subject number. The discreet 
tape findings were then transcribed into musical notation. The tape recordings and the
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transcriptions of the musical notation were given to judges to review for errors. The 
judges were told by the primary investigator to listen to the discreet tapes, while 
reviewing the transcribed notation and to identify changes needed for accuracy. After 
reviewing the changes, the primary investigator revised the transcriptions (see 
Appendixes G and H).
Collecting the Data
Collection of the recordings occurred in sessions scheduled by the primary 
investigator on the Hopi Reservation in northern Arizona and at the Bloomington 
Developmental Learning Center in Bloomington, Indiana. The recordings o f the 
spontaneous chant occurred in environments of play. The primary investigator was a 
neutral observer in these environments and had little, if any, interaction with the subjects.
The recording length of the spontaneous chants ranged from 4 to 5 seconds to 4 to 
5 minutes. Subjects were often recorded more than once during a recording session. The 
primary investigator had a directional microphone as a part of the Marantz PMD201 
recording unit.
In the Native American recording environments the primary investigator often 
placed the Marantz PMD20I recording unit in an inconspicuous location on the floor or 
on a table but always close to the subject. The subjects were aware that the recording 
unit was there. In the Native American recording environment, the primary investigator 
would often record for long periods of time without pausing. This captured the 
spontaneous chant of the subjects but also resulted in long periods of non-productive and 
non-useable recording. With the Native American subject samplings, the names were not 
recorded on the tape but rather meter readings and names were written in a log. The
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recording sessions with the Native American subjects were concluded by the principal 
investigator, after spontaneous chant had been recorded or when it was apparent that 
spontaneous chant was not going to occur.
In the Anglo American recording sessions, the primary investigator carried the 
unit over his shoulder with the unit resting by his side. The recording unit was 
inconspicuous. The primary investigator had the recording unit on pause mode until a 
spontaneous chant occurred. Without interrupting the play enviroiunent or the 
spontaneous chant, the primary investigator switched the unit to the on mode and 
recorded the chant. When the subject had finished chanting or had moved into another 
area of play the primary investigator would identify the subject by speaking the name of 
the subject softly into the microphone and would return the unit to the pause mode. The 
primary investigator would then move away from the subject and would observe all of 
the subjects by wandering throughout the classroom or playground. The primary 
investigator would then identify other subjects who were beginning to chant 
spontaneously. At times more than one subject was involved in spontaneous chant.
Also, at times, the subjects interacted with each other in spontaneous chant. These 
episodes were recorded by the primary investigator. The recording sessions concluded 
after spontaneous chant had been recorded or when the primary investigator observed that 
spontaneous chant was not occurring in the environment or if the playtime had ended and 
the subjects had moved into more structured environments.
Analysis o f Data
After collecting the recordings of the spontaneous chant of Native American and 
Anglo American children, and after the judges’ review of the discreet tape findings and
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the transcriptions, the primary investigator developed a comparative analysis matrix 
instrument. This instrument incorporated the taxonomical characteristics identified in the 
spontaneous chants of the Native American and Anglo American subjects. The matrix 
included a composite analysis of metric frequencies, intervallic fi’equencies, pitch centers, 
intervallic directionality, and the frequency of rhythmic patterns. The results can be 
found in the composite matrixes of musical characteristics (see Appendixes I and J).
In addition to the composite matrix analysis. Individual Analysis Worksheets (see 
Appendixes K and L) were developed for each of the 2 1 subjects in the study. These 
individual analytic worksheets included the specific identification of metric fi’equencies, 
intervallic frequencies, pitch centers, intervallic directionality, and the frequency of 
rhythmic patterns for each of the 21 subjects. The individual analysis worksheets were 
the basis for developing the composite matrix (see Appendixes K and L).
The results of the composite matrix analysis and the individual analysis 
worksheets are discussed in Chapter IV.
Summary of Chapter III 
The methodological process for developing this comparative study of spontaneous 
chant began with the identification of specific research environments. The primary 
investigator identified the Hopi Reservation located in northern Arizona for the Native 
American sampling. The primary investigator also identified the Bloomington 
Developmental Learning Center in Bloomington, Indiana for the Anglo American 
sampling. Ten Native American subjects and 11 Anglo American subjects were 
randomly identified for participation in the comparative study. The average age of the 10
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Native American subjects was 4 years and 3 months. The average age of the 11 Anglo 
American subjects was 5 years and 1 month. Recordings were made of the spontaneous 
chants of 21 Native American and Anglo American children. The recordings were 
transcribed into musical notation and were reviewed by two independent judges for 
accuracy. A comparative analysis matrix instrument was used for comparing the 
spontaneous chant of Native American and Anglo American children. This instrument 
was based on a taxonomy of the musical characteristics of the chants as identified in the 
transcribed musical notation. Metric frequencies, intervallic frequencies, pitch centers, 
intervallic directionality, and the frequency of rhythmic patterns were analyzed and 
compared using this matrix instrument.
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CHAPTER IV 
RESULTS OF THE DATA ANALYSIS 
The Hypothesis
The hypothesis of this comparative study of spontaneous chant is that significant 
differences can be identified in the spontaneous chant of the two distinct cultures. Five 
areas of comparison were used in the methodology of the comparative study; metric 
frequencies, intervallic frequencies, pitch centers, intervallic directionality, and the 
fi-equency of rhythmic patterns. Differences as well as similarities were identified in the 
study in Native American and Anglo American children’s spontaneous chant in all areas. 
Although the following comparisons show some similarities, the differences in the 
musical characteristics of children from both cultures are obvious. The analysis supports 
the hypothesis and provides significant conclusions and implications, as discussed in 
Chapter V. Each of the five areas was analyzed and compared and conclusions drawn for 
each. Each area is analyzed below.
Analysis of the Data
Metric Frequencies
During the study, 10 Native American subjects singing spontaneous chant were 
recorded. The recordings resulted in 17 distinct examples of Native American children’s 
spontaneous chant (see Appendix G). Twelve of these examples were multimetric and 
five were analyzed as being in duple meter (see Appendix I). The number of meter
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changes in the multimetric examples varied from three to twenty-six. The multimetric 
examples in the Native American children’s spontaneous chant included 3/8, 5/8,9/8, 
12/8,6/8, 7/8,2/4, 3/4, 5/4,4/4, 8/8, and 6/4 meters (see Appendix K). The multimetric 
examples were varied in their combination of the specific meters. Seventy-one percent of 
the recorded examples of Native American children’s spontaneous chant were 
multimetric. Twenty-nine percent of the examples were duple. In the five duple meter 
examples recorded in this study, the major second and minor second were the dominant 
intervals. This intervallic reoccurrence can be identified also in the multimetric 
examples. Although different in meter, the intervallic relationships remained constant.
During the study, 11 Anglo American subjects singing spontaneous chant were 
recorded. The recordings resulted in 23 distinct examples of Anglo American children’s 
spontaneous chant (see Appendix H). Twenty-one of these examples were in duple meter 
and two were analyzed as being multimetric (see Appendix J). One multimetric example 
had three changing meters and one multimetric example had two changing meters (see 
Appendix L). In one example, the changes were from triple to duple meter and in the 
other example, the changes were from duple to triple meter. Ninety-one percent of the 
examples recorded of Anglo American spontaneous children’s chant were duple. Nine 
percent of the examples were multimetric.
In the examples recorded of Native American spontaneous children’s chant and 
Anglo American spontaneous children’s chant, multimetric meter was dominate in the 
Native American examples and duple meter was dominant in the Anglo American 
examples. It is clear that in this study there is a distinct difference in the use of meters in 
the spontaneous chant of Native American and Anglo American subjects.
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Intervallic Frequencies
In the 17 recorded examples of Native American children's spontaneous chant, 
the major second was the most frequently sung interval. One hundred eighty-seven 
recorded intervals were ascending and 219 were descending. Fifty-four (29%) of the 187 
ascending intervals were major seconds. Thirty-seven (20%) of the 187 ascending 
intervals were minor thirds and 32 (17%) o f the 187 ascending intervals were minor 
seconds (see Appendix 1). Sixty-eight (31%) of the 219 descending intervals were major 
seconds. Fifty-three (24%) of the 219 descending intervals were minor thirds and forty- 
one (19%) of the 219 descending intervals were minor seconds (see Appendix 1).
In the 23 recorded examples of Anglo American children's spontaneous chant, the 
minor third was the most frequently sung interval. One hundred sixty-three recorded 
intervals were ascending and 203 were descending. Fifty-two (32%) of the 163 
ascending intervals were minor thirds. Forty-four (27%) of the 163 ascending intervals 
were major seconds and 23 (14%) of the 163 ascending intervals were minor seconds (see 
Appendix J). Eighty-two (40%) of the 203 descending intervals were minor thirds. Sixty 
(30%) of the 203 descending intervals were major seconds and 23 (11%) o f the 203 
descending intervals were minor seconds (see Appendix J).
The minor second, major second, and minor third ascending and descending 
intervals were the most frequently sung intervals by the Native American and Anglo 
American subjects. The most frequently sung interval by the Native American subjects 
was the descending major second and the most frequently sung interval by the Anglo 
American subjects was the descending minor third (see Appendixes 1 and J). The 
descending intervals were the most frequently sung intervals in the recorded examples of
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Native American and Anglo American children’s spontaneous chant. Although Native 
American and Anglo American children most frequently sang ascending and descending 
minor seconds, major seconds, and minor thirds, the dominant interval sung by the Native 
American subjects was the descending major second and the dominant interval sung by 
the Anglo American subjects was the descending minor third. There is a distinct 
difference in this study o f  the intervallic dominance found in the spontaneous chant of 
Native American subjects as compared to the Anglo American subjects.
Pitch Centers
In the 17 recorded examples of Native American children’s spontaneous chant, 19 
pitch centers were identified in the recorded examples. In those 19 pitch centers the 
principal investigator identified 8 distinct pitches. Several subjects sang with the same 
pitch center. Two of the 17 chants recorded had multiple pitch centers resulting in a total 
of nineteen pitch centers identified in the seventeen recordings. The most frequent pitch 
center sung by Native American subjects was c#/db. Seven (37%) of the identified pitch 
centers were c#/db. The next most frequent pitch centers identified in the 17 recordings 
of the spontaneous chants of Native American subjects were eb/d# and f. Three (16%) of 
the identified pitch centers were eb/d# and three (16%) were f  (see Appendix I).
In the 23 recorded examples of Anglo American children’s spontaneous chant, 27 
pitch centers were identified in the recorded examples. In those 27 pitch centers the 
principal investigator identified 16 distinct pitches. As with the Native American 
subjects, some of the pitch centers were repeated among the Anglo American subjects.
Two of the 23 chants recorded had two pitch centers and 1 o f the 23 chants recorded had 
three pitch centers resulting in a total of 27 pitch centers identified in the 23 recordings.
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The most frequent pitch centers sung by Anglo American subjects were b, bb, e, and 
d. Fifty-five percent o f the identified pitch centers were b, bb, e, and d. The next 
most frequent pitch center identified in the 23 recordings of the spontaneous chants of 
Anglo American subjects was f. The remainder of the identified pitch centers were all 
different (see Appendix J).
The most frequent pitch center for Native American subjects was c#/db. The 
most frequent pitch centers for Anglo American subjects were b, bb, f#, e, and d. Not 
one Anglo American subject sang c#/db as the pitch center. However, this was the most 
frequent pitch center identified in the Native American examples. Anglo American 
subjects sang 16 total distinct pitch centers as compared to 8 total distinct pitch centers 
sung by Native American subjects.
Intervallic Directionality
In the 17 recorded examples of Native American children’s spontaneous chant, 
descending intervals were more frequently sung than ascending intervals. Of the 406 
total intervals sung by Native American subjects, 219 (54%) were descending and 187 
(46%) were ascending (see Appendix I).
In the 23 recorded examples of Anglo American children’s spontaneous chant, 
descending intervals were more frequently sung than ascending intervals. Of the 366 
total intervals sung by Anglo American subjects, 203 (55%) were descending and 163 
(45%) were ascending (see Appendix J).
Native American subjects as well as Anglo American subjects in the study sang 
descending intervals more frequently than ascending intervals. This conforms to research 
previously reported in this study (page 15).
58
Frequency o f Rhythmic Patterns
In the seventeen recorded examples of Native American children’s spontaneous 
chant, 211 rhythmic patterns were sung. Thirty-one o f these patterns were distinct. The
most frequently sung rhythmic pattern was S~1. This double eighth-note rhythmic 
pattern was identified 104 times in the 17 recorded examples. This represents 49% of the 
total rhythmic patterns sung by Native American subjects. The second most frequently
identified rhythmic pattern sung by Native American subjects was j~] j .  This double 
eighth-note and quarter-note pattern was identified 11 times in the recorded examples. 
This represents 5% of the total rhythmic patterns sung by Native American subjects. The
third most identified rhythmic pattern sung by Native American subjects was .
This double eighth-note tied to a quarter-note pattern was identified 9 times in the 
recorded examples. This represents 4% of the total rhythmic patterns sung by Native 
American subjects.
In the 23 recorded examples of Anglo American children’s spontaneous chant,
175 rhythmic patterns were sung. Twenty-seven of these patterns were distinct. The
most frequently sung rhythmic pattern was . This double eighth-note rhythmic 
pattern was identified 45 times in the 23 examples. This represents 26% of the total 
rhythmic patterns sung by Anglo American subjects. The second most frequently
identified rhythmic pattern sung by Anglo American subjects was j- j. This dotted 
eighth-note followed by a sixteenth-note pattern was identified 28 times in the 23 
recorded examples. This represents 16% of the total rhythmic patterns sung by Anglo 
American subjects. The third most identified rhythmic pattern sung by Anglo American
59
subjects was J J. This double quarter-note pattern was identified 27 times in the 23 
recorded examples. This represents 15% of the total rhythmic patterns sung by Anglo 
American subjects.
The most frequently sung rhythmic pattern by Native American and Anglo
American subjects was J*1. This double eighth-note pattern appears to be characteristic 
o f both cultures. The double eighth-note followed by a quarter-note pattern and the 
double eighth-note tied to a quarter-note pattern also appeared to be sung frequently in 
the Native American examples. The double quarter-note pattern and the dotted eighth- 
note followed by a sixteenth-note pattern also appeared to be sung frequently in the 
Anglo American examples. Similarities of the frequency of rhythmic patterns occurred 
most ofien with the double eighth-note pattern. Additional rhythmic patterns were 
distinctively different in the examples from the two cultures (see Appendixes I and J).
Summary of Chapter FV 
The analysis of the data collected in this study revealed significant differences in 
the spontaneous chant of the two distinct cultures.
In the 17 recorded examples of Native American children’s spontaneous chant, 
multimetric examples were the most dominant in the recordings. Duple meter was 
dominant in the Anglo American examples. In this study there is a significant difference 
in the use of meters in the spontaneous chant of Native American compared to Anglo 
American subjects.
The minor second, major second, and minor third ascending and descending 
intervals were the most frequently sung intervals by the Native American and Anglo
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American subjects. The most frequently sung interval by the Native American subjects 
was the descending major second and the most frequently sung interval by the Anglo 
American subjects was the descending minor third.
The most frequently sung pitch center by Native American subjects was c#/db. 
The most frequently sung pitch centers by Anglo American subjects were b, bb, f#, e, and 
d. It is significant to note that not one Anglo American subject sang c#/db as the pitch 
center.
In an analysis of intervallic directionality descending intervals were more 
frequently sung in the recorded examples of Native American and Anglo American 
children's spontaneous chant.
The double eighth-note rhythmic pattern was identified as the most frequently 
sung pattern by the Native American subjects and the double eighth-note rhythmic 
pattern was identified as the most frequently sung pattern by the Anglo American 
subjects.
The analysis of the data in this study identifies significant differences in Native 
American and Anglo American children’s spontaneous chant in the areas of metric 
frequencies, intervallic frequencies, and pitch centers. Although intervallic directionality 
and the frequency of rhythmic patterns had commonalties and similarities, distinct 
differences in these two areas were also identified.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary of the Study 
During the past fifty years, researchers and scholars have studied the musical 
characteristics of young children and have explored the developmental stages of musical 
growth in young children. Researchers such as, Gordon, Pond, Moorehead, Rinehart, 
Andress, Talbert, Hoerman, Bridges, Gardner, Simons, Fredrickson, Davidson, Sims, 
Werner, Zimmerman, Wendrich, and Woods are but a few in music education who have 
contributed to the body of scholarly literature regarding the musical characteristics of 
children. These characteristics provide an opportunity to specifically define what a child 
can and cannot do at various ages of development. Methodologies and approaches to 
music teaching and learning based on this research have emerged and have permeated 
preschool and elementary school music curricula throughout the United States.
Edwin Gordon and Howard Gardner have defined a “babble" stage as an 
exploratory period of development for young children to discover sounds, movements, 
and rhythms. This is also a stage where children are able to discover their own sound 
centers. Research in music and early education today defines the musical child as one 
who is involved in movement and play and a child who spontaneously chants. The 
research shows that spontaneous sing-song like chant can be observed in almost every 
culture. This chant emerges from environments of movement and play. Melodic and 
rhythmic fragments of this chant can represent the fundamental elements of the child's
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world of music and sounds. This world of music and sound is influenced by the general 
social-cultural environment. Exploration in the babble stage, chant, and play do not 
occur in isolation, but in social and cultural contexts. Differences in these social contexts 
have an impact on the observable and identifiable musical characteristics of children.
This study focuses on the differences of the musical characteristics of Native American 
and Anglo American children.
The development of the methodology for this study of spontaneous chant was 
designed to create a concise and definitive research environment that would provide 
optimum reliability and validity. Although the subject sampling of Native American and 
Anglo American children was small, the methodology used in this study provides a clear 
and exemplary model for future comparative studies of children’s music between distinct 
cultural groups. Children, ages 3 toS, on the Hopi reservation in northern Arizona and in 
Bloomington, Indiana, were identified as subjects of this comparative study. Ten Native 
American subjects and 11 Anglo American subjects were randomly identified. The 
average age of the 10 Native American subjects was 4 years and 3 months. The average 
age of the 11 Anglo American subjects was 5 years and 1 month. Recordings were made 
of the spontaneous chants of 21 Native American and Anglo American children. The 
recordings were transcribed into musical notation and were reviewed by two independent 
judges for accuracy. A comparative analysis matrix instrument was used for comparing 
the spontaneous chant of Native American and Anglo American children. This 
instrument was based on a taxonomy of the musical characteristics of the chants as 
identified in the transcribed musical notation. Metric frequencies, intervallic frequencies, 
pitch centers, intervallic directionality, and the frequency of rhythmic patterns were
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analyzed and compared using this matrix instrument. The analysis supports the 
hypothesis that significant differences can be identified in the spontaneous chant of 
children in the two distinct cultures.
The analysis of the data collected in this study revealed significant 
differences in the spontaneous chant of the two distinct cultures.
The analysis and interpretation of the data in this study identifies significant 
differences in Native American and Anglo American children’s spontaneous chant in the 
areas of metric frequencies, intervallic frequencies, and pitch centers. Although 
intervallic directionality and the frequency of rhythmic patterns had commonalties and 
similarities, distinct differences in these two areas were also identified.
This study contributes to the understanding of the differences in environmental 
influences of Native American and Anglo American cultures and how these influences 
impact the musical responses of children in both cultures.
Conclusions of the Study 
The primary investigator of this study concludes that there are significant 
differences in the musical characteristics of children in arbitrarily selected groups of 
Native American and Anglo American children. An analysis of the chant reveals the 
following differences and similarities: in metric frequencies, intervallic frequencies, 
pitch centers, intervallic directionality, and the frequency of rhythmic patterns.
In the 17 recorded examples of Native American children’s spontaneous chant, 
multimetric examples were the most dominant in the recordings. The analysis of the data 
shows that 71% of the examples recorded of the Native American children's chant were
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multiinetric. Duple meter was dominant in the Anglo American examples. The analysis 
of the data shows that 91% of the examples recorded of the Anglo American children’s 
chant were duple. In this study, there is a significant difference in the use o f meters in the 
spontaneous chant of Native American compared to Anglo American subjects.
The minor second, major second, and minor third ascending and descending 
intervals were the most frequently sung intervals by the Native American and Anglo 
American subjects. The most frequently sung interval by the Native American subjects 
was the major second. Thirty-one percent (the highest percentage for descending 
intervals) of the intervallic examples recorded and identified in the Native American 
children’s chant were descending major seconds. Twenty-nine percent (the highest 
percentage for ascending intervals) were ascending major seconds. The most frequently 
sung interval by the Anglo American subjects was the minor third. Forty percent (the 
highest percentage for descending intervals) of the intervallic examples recorded and 
identified in the Anglo American children’s chant were descending minor thirds. Thirty- 
two percent (the highest percentage for ascending intervals) were ascending minor thirds. 
In this study, a significant difference was identified in the use of intervals in the 
spontaneous chant of Native American compared to Anglo American subjects.
The most frequently sung pitch center by Native American subjects was c#/db. 
Thirty-seven percent of the examples recorded and identified in the Native American 
children’s chant had c#/db as the pitch center. The most frequently sung pitch centers by 
Anglo American subjects were b, bb, f#, e, and d. Fifty-five percent of the examples 
recorded and identified in the Anglo American children’s chant had b, bb, f#, e, and d as 
the equally identified pitch centers. It is significant to note that not one Anglo American
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subject sang c#/db as the pitch center. In this study there is a significant difTerence in the 
identified pitch centers in the spontaneous chant of Native American compared to Anglo 
American subjects.
In an analysis of intervallic directionality, descending intervals were more 
fi-equently sung in the recorded examples of Native American and Anglo American 
children’s spontaneous chant. Fifty-four percent of the intervals identified and analyzed 
in the examples recorded in the Native American children’s chant were descending. 
Fifty-five percent of the intervals identified and analyzed in the examples recorded in the 
Anglo American children’s chant were descending. The primary investigator concludes 
that the directionality of intervals recorded and identified in Native American and Anglo 
American children was not affected by cultural differences.
The double eighth-note rhythmic pattern was identified as the most frequently 
sung pattern by the Native American and Anglo American subjects. Forty-nine percent 
of the rhythmic pattems identified and analyzed in the Native American children’s chant 
were the double eighth-note rhythmic pattern. Twenty-six percent of the rhythmic 
pattems identified and analyzed in the Anglo American children’s chant were the double 
eighth-note rhythmic pattern. Although the double eighth-note rhythmic pattern was 
identified as the most frequently sung rhythmic pattern by both the Native American and 
Anglo American subjects, rhythmic pattems less frequently sung were analyzed and 
identified as different. The primary investigator concludes that a similarity was identified 
in the predominant rhythmic pattern, but differences existed in other rhythmic pattems.
This study concludes that there are significant differences in meters, intervals, and 
pitch centers between the Native American and Anglo American cultures. The study also
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concludes that the directionality of intervals sung and the frequency of rhythmic pattems 
sung were similar with some differences in lesser-sung rhythmic pattems. The principal 
investigator interprets this conclusion as significant in defining specific musical 
characteristics of Native American and Anglo American children. The review of the 
related literature pertinent to this study strongly emphasized characteristics common to 
Anglo American children with little evidence of differences in children of other cultures, 
particularly Native American.
The study of the spontaneous chant identified the following musical 
characteristics for Native American children:
1. Native American children most often chanted in multimeter.
2. Native American children most often sang c#/db as the pitch center in chant.
3. Native American children most often sang the major second in chant.
4. Native American children most often sang descending intervals in chant.
5. Native American children most often sang the double eighth-note pattern in 
chant, but also sang the double eighth-note followed by a quarter-note pattern, 
double eighth-note tied to a quarter-note pattern, and a double sixteenth-note 
pattern, as well as other pattems.
The study of the spontaneous chant identified the following musical 
characteristics for Anglo American children:
1. Anglo American children most often chanted in duple meter.
2. Anglo American children most often sang b, bb, f#, e, and d as the pitch 
centers in chant.
3. Anglo American children most often sang the minor third in chant.
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4. Anglo American children most often sang descending intervals in chant.
5. Anglo American children most often sang the double eighth-note pattern in 
chant, but also sang the dotted eighth-note followed by a sixteenth-note 
pattern, a pattern of two quarter-notes, and an eighth-note followed by a 
quarter-note followed by an eighth-note pattern, as well as other pattems.
Because of the research by Davidson, Pond, Moorehead, Andress, Rinehart, 
Gordon, and others regarding the musical characteristics of children as reported in 
Chapter D of this study, the field o f music education has generally assumed that all 
children in all cultures respond the same. However, the research by Rhodes questions the 
validity of imposing monolithic structures of musical characteristics of children on 
Native American cultures. The questions raised by Rhodes have been explored and 
confirmed by this study. The conclusion can be made that there are major differences in 
the musical characteristics of children, major differences in the sequence of musical 
elements, and major differences in the role of music in the lives of children in Native 
American and Anglo American cultures.
Implications for Music Education 
The conclusion of this study identified distinct differences between the musical 
responses in the spontaneous chant of Native American children and the musical 
responses in spontaneous chant of Anglo American children. This conclusion has 
significant implications for the field of music education.
This study provides information related to cultural differences in the musical 
responses in the spontaneous chant of young children. This information should be
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considered as curricular programs are developed within difTerent cultural environments 
and in multicultural environments. The selection of song materials for curricular 
purposes must be made with an understanding of how children in distinct cultures 
respond to musical elements. For example, multimetric songs would be more appropriate 
for Native American children than Anglo American children and duple meter songs 
would be more appropriate for Anglo American children. Song materials emphasizing 
major second intervals are appropriate for Native American curricular programs and song 
materials emphasizing the minor third are appropriate for Anglo American curricular 
programs. Song materials with pitch centers around cU/dh are appropriate for Native 
American children and song materials with pitch centers around b, bb, f#, e, and d are 
appropriate for Anglo American children. Song materials with a predominance of 
descending intervals are appropriate for both Native American and Anglo American 
curricular programs. Song materials with a repetition of a double eighth-note pattern are 
also appropriate for both Native American and Anglo American curricular programs.
The knowledge of the elements of music most commonly sung in spontaneous chant by 
the different cultures assists in providing appropriate curricular environments. Without 
this knowledge, curricular development follows the assumption that children of all 
cultures respond in similar ways. This study concludes that there are cultural differences 
that should be considered in curricular construction.
The differences identified in this study should also be considered when materials 
are developed for music methods textbooks and teacher training courses. In the past, 
textbooks and teacher training classes and workshops often assumed that the musical 
characteristics of children are the same for all cultures. Again, this study clearly shows
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that teaching îq>proaches, sequences, and classroom strategies should be adapted to 
cultural differences. Teacher training should also adapt structures and approaches that 
include the cultural differences identified in the study.
The implication of this study is that more adaptation of cultural differences should 
be made in teaching tactics, teaching materials, song materials, and textbooks.
Recommendations for Music Education and for Future Research 
Because of the conclusion that there are differences in the responses in 
spontaneous chant in both Native American and Anglo American children, the following 
recommendations are made.
First, there has to be a rejection of the monolithic notion that children in all 
cultures learn music and respond to music the same way. There are cultural differences 
in the musical characteristics of children.
Second, it is recommended that music teaching materials, curricular programs, 
teacher training programs, song collections, and pedagogical enviromnents in preschool 
music reflect cultural differences of children. This study has identified distinct 
differences in meter, pitch center, and in the intervals spontaneously chanted by young 
children. Therefore, the corresponding meters, pitch centers, and common intervals 
identified for the specific culture should be incorporated in music curricula, music books, 
and musical environments for young children.
Third, it is recommended that musical aptitude tests currently being used for 
young children be examined and modified according to the differences found in different
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cultural settings and in multicultural settings. The results of this study of spontaneous 
chant could imply that current aptitude tests are skewed to Anglo American children.
In addition to these recommendations relevant to the field o f music education, the 
following reconunendations are made regarding future research of cultural differences in 
the musical responses and musical characteristics of young children.
First, it is recommended that studies be further developed for other Native 
American tribes using the same research model constructed for this study of Hopi 
children. The studies of other Native American tribes should also include comparisons to 
Anglo American control groups, as well as comparisons among the different tribes.
Second, it is recommended that this study be enlarged to create a more extensive 
subject pool of both Native American and Anglo American children.
Third, it is recommended that the scope of this study be expanded fi’om the babble 
and spontaneous chant stages of musical response and development to more formulated 
and conceptually oriented processes. This would involve older children in more highly 
structured musical environments in both cultures.
These recommendations could have a significant impact on how children respond 
to music and learn music in different cultures. The environment in the United States 
today has been described as a mosaic of various ethnic communities that contribute to the 
national culture as they maintain distinct identities. These distinct identities must be 
recognized and embraced by all who teach music to young children.
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tebruary i, 2üüü
Ms. Pauia Wüife
OiilLe of Ke^eafdi AunwiisuaUun 
The Universiiy of Okiaiiouia 
IÜUO Asp Avenue. Room i l 4  
Norman. Oklahoma. 73019-0430
Dear Paula:
I spoke wlih you in October regarding the reseaich that I need to undei rake 
to complete my doctoral dissertation. The project had previously been 
approved but the time period ran out before I was able to complete my 
research. You said that I should send my application to you and that you 
wouiu ueip see ihai liiis was proeessed quickly, since it had already been 
approved once, i nave been delayed ui geuuig ihjs niaieiiai sem lo you, uut 
to the fact that other matters at Indiana University required my attention.
AS you lequesieu, f have enclosed two copies of the Discription of the Study 
and the Subject’s Informed Consent Form. 1 have enclosed only one copy of 
the Application Form because It needs a signature from Dr. Ste\;e Curtis in 
the School of Music, one of the Co-Chairs of ray committee. You told me that 
if I sent tills to you, you would be able to get his signaiuie.
i appi'êciaie you assistance in processing dûs dpplicaiiuu as Suuii aS possible, 
so uiaL t Lan liopciuiiy coiupleie iu> icseaiLii iu the iiexi Louple of months. 
Tiease lei me know wlien 1 tiave leceived appiovai loi die use oi auuiaii 
subjects in mv research so that 1 can nroceed.
Sincerely,
Eric jon Nichols 
301Ü Tamarron Drive 
iJioomington, L\ 47-îûo 
6 i2 -o o 5 -6 o io
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INSTITUTIONAL REVIEVV BOARD APPLICATION 
FOR APPROVAL OF THE USE OF HUMAN SUBJECTS M AN INVESnOATION CONDUCTED ON THE 
NORMAN CAMPUS ANDIOR BY UNIVERSITY OF OKLAHOMA FACULTY. STAFF OR STUDENTS
Your applicaiion for approval of Itw use of human sutiecls stMuld consist of alevan (11 ) copies* of Swce parts:
PART I - A COMPLETED APPLICATION FORM 
PART II - A DESCRIPTION OF YOUR RESEARCH STUDY
PART III - SUBJECTS INFORMED CONSENT FORM FOR PARTICIPATION IN YOUR STUDY
You should auach supplementary informaSompeninamt to N s study that sM help the board mambars in their review 
of your appicabon. Le., questionnaires, test nslnimenls. letters of approval from cooperating instNulions or/and 
organizations. Failure to sutmit these items w i only delay your review.
Agplicaliqps are diwfmt later than the sthdavoflhe month in which you eish the eroooeed project reviewed
Please return compleled proposals to: U.S. Mail:
Office of Research Administration 
Campus Mail: lOOOAspAvenue. Room 314
Office of Research Administration Norman, Oldahoma 73019-0430
Bucttanan HaM, Room 314
Please call the ORA at 325-4757 and ask forthe IRB if you have any questions. Please type your responses.
PART I - APPUCATION FORM
1. Principal Investigator
Name Eric Jon Nictiols 
Department Music Education
Campus Phone No_______________________ E-mail Address erinicleiffindiana. edu
If you are a student provide the following information:
Daytime Phone No. (if different from atxwe) 8l2-35T-fF/«
Mailing Address 3610 Tamarron Drive
Bloomington. IN 47*0#
Faculty Sponsor Dr. Steve Curtis
Department School of Music__________________Sponsor's Phone No. *05-325-5390
Co-Principal lnvestigalor(s) (Please include name, department, and campus phone number)
Signatures: a  ^  J
Principal Investigator 
Co-Principal Investlgatotts)
JrvaJki
Sponsor (if student research protect)
* If you believe your use of human sufaieets would be considered exempt from review or qualifies for 
expedited review as defined in Sections 4 and 12of the University of Oklahoma Nomian Campus Policy and 
Procedures for the Protection of Human Sufaieets in Research AcUvilies. you may submit two (2) copies of
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Ms application for inilialrvMMr. It M  Boaid remw i$ nqijind. /ou mK Im n q u M  to submit nin» (9) 
adcNional copias.
2 Piojad A Comparative Study of tho Musical Characteristics o f Children as Tide:
Observed in the SpMtaneous Chant of Native American and
3. PreiactTlmefeiotPVfom October ISM to Octot)er 2Sflf
4. Previous InaShitionatRevieieBoardatomian Campus Aflotovalfoflhiseroiact?
Yes JL No
If yes, piease give dale of the action May IH7
5 Are you requesting lunding support (brttiisprpject?
Yes  No X
If yes. please give sponsor's name
6. Description of Human Subjects:
Aoe Range a - s ymmrs old Gender (please cfteck one): __Males:__ Females; _XBoth
Number o f Subjects SO - 300
Special Native American Children, Anglo Anwrlcen CNIdren, Qualifications
Age range 3 - 5  years old
_______ Randomly selected at day care centers. Head S tart oroorae».Source of Subjects
and individual homes Selection Criteria
Please check any protected groups included in this study.
 Pregnant Women  Mentaly Retarded __ Elderly X Children
   Mentally Disalried  Fetuses_____________ __ Prisoners
PART N • DESCRIPTION OF THE STUDY
To assist Instilulional Review Board members in conducting their review of your appltcalion, please prepare a brief 
(1-3 page) description of the study you plan to conduct, including the following Information:
A. Purpose/Objectives
Explain the overaN purpose of your study and its primary objectives, including the importance of the 
knowledge expecMd to result
B. Research Protocol
Describe the study and procedures you w i use. including a  stepby-step description of the 
procmfures you plan to use with your subjects.
C. Confidentiality
Briefly describe the procedures you win use to assure conddenliaflyofthe data you coSect from your 
subjects. specificaNy address whether subjects w# be identMiable from raw endbr refined data, how
data w i be protected from nonbroject personnel (e g., stored in locked cabinets), whether the 
identifiable data w i be destroyed when no longer needed, and whether project publications (theses, 
papers. videoUpes. etc ) will alow identification of individual subjects.
D. Subject Beneflt/Risk
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WSTTIUTIONAL REVCW BOARD APPLICATION 
FOR APPROVAL OF THE USE OF HUMAN SUBJECTS IN AN INVESTIGATION 
CONDUCTED ON THE NORMAN CAMPUS ANOIOR BY UNIVERSITY OF OKLAHOMA 
FACULTY. STAFF OR STUOBITS
Your appHeaSon for approval of ilMUM of human sulijactsctiould consist of «tevMi (11) 
copias* of thrao parts:
PART I • A COMPLETED APPLICATION FORM
P A R T I -  A OESCRIPTION OF YOUR RESEARCH STUDY
PARTH • SUBJECTS INFORMED CONSENT FORM 
FOR PARTICIPATION M YOUR STUDY
Attach st|»plamantaiy Information pailinant to this Study that wiUhalptha board mambais 
In their review of your appBcalion, I.O., questlonnaliws, teslinstnananls, lettars of approval 
from cooperating Instltutionsforganlzatlons.
APPLICATIONS ARE DUE NOT LATER THAN THE 8TH DAY OFTHE MONTH 
IN WHICH YOU WISH THE PROPOSED PROJECT REVIEWED
PLEASE TYPE YOUR RESPONSES
PART I - APPLICATION FORM
1. Principal Investigator
Name erlr Hlrtiftl»__________ -- ----
Department Music Education
Campus Phone No..
If you are a  student, provide the following information: 
Davtime Phone No. lifdMarant to n  ahowel (405) 364-9903 
Mailmg Address a725 tfatscon ct.________________
WorMn. OK 73072
Spflfiaar Dr. David G. Hoods, DeeiOeoL College o f Fin# Art»
Sponsor's Phone No 325-f 370
Co-Principal lnvestiga(or(s) (Please include name, department, and campus phone numt)er)
PrSSrallnvestiQator 
Co-Princjpal Investioatorfs) /
Faculty Sponsor (if student r m ë â r ô h p r ÿ ^ L 2 ] ÿ 2 Z 3 0
* f  you bUtovs your uM of hunun Mitiecti wouM I» oomlderMl «anipt tram reUsw or queahs tar eqwdtod 
mtow M doSmdln SeeSono 4 and 12 of Sw IMmSy of OMNmmm Nomnn Campw Poley aid PmoodutM 
for Sw AotooSon of Human SublOGliin RMoatcliAcSdjra, you may aubinl two (Z) ooplM off*  applcaion for 
MSalrtUaw. MfiiS Board mfawhroquirad.wu«iabaroqultad la sulMnftniaaR)«dmonaloQfiis.
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23. Project Time Period; From *^rii i**?____________to, Jum ..I??Z_________
4. Pfw/tniM» iTMdihrtinfial RBMiflw AaarrWtorman Camous Aooroval for this oroiect? 
Ye* No X
tfyes.pieafegivedateaflt)eacüon____________________________________
5. Are you requesting funding support for this project? 
Yes No X
if yes, please give sponsor's name_______________
6. Description of Human Subjects 
Aoe Range  3 - 5  year* old
Gender (please check one): Males: Females: _x_Bolh
Number of Subiects  loo -  îoo_________________________________
Special QuaiificatiOrM(JI*tl*£_toerlcsn_^h^drent_toglo_toerlcan^^Childrenj^_^^^^^___
Age range 3 - 5  y e a rs  old 
Source of Subteds and Selection Criteria Handoalv « e lec ted  a t  day care c e n te rs  end 
Head S ta r t  program* ______
Please check any protected groups included in this study.
 Pregnant Women
 Fetuses
.Mentally Disabled 
Mentally Retarded 
.Elderly 
.Prisoners 
Children
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A COMPARATIVE STUDY 
OF THE MUSICAL CHARACTERISTICS OF CHILDREN 
AS OBSERVED IN THE SPONTANEOUS CHANT 
OF NATIVE AMERICAN AND ANGLO AMERICAN CHILDREN
BY
ERIC JON NICHOLS
A. PURPOSE/OBJECTIVES
This study will focus on the collecting of a repertoire of spontaneous chants from 
children. The children involved in the study will come from two difTerent cultural 
backgrounds. Native American and Anglo American. A comparison of the chants will be 
made to determine if there are differences or similarities of inherent musical 
characteristics of the children involved in the study, based upon the culture.
The importance of this study is two pronged. First, knowledge in the area of 
children's spontaneous chant is greatly lacking. The collection of a repertoire of 
children's spontaneous chant would significantly add to the knowledge that we currently 
have about young children and music. Second, the discovery of significant differences in 
musical characteristics of the children from these two different cultures, would have 
implications for and assist in the development o f curriculum that could be used to teach 
these children.
B. RESEARCH PROTOCOL
In order to complete this study, the following will be accomplished:
1. Randomly select children from both cultures to serve as subjects in the study.
2. Contact institutions, such as daycare centers, preschools, and Head Start 
programs, where children can be observed and obtain their willingness to 
participate in the study.
3. Develop an Informed Consent Form in order to obtain consent from parents for 
their children to participate in the study.
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4. Set up observation times at the participating institutions.
5. During observations, record on audio tape, the spontaneous chant of children.
6. Transcribe, into musical notation, the chants that have been recorded.
7. Selected judges to verify the accuracy of the chant transcriptions.
8. Develop a taxonomy of musical characteristics, that are generally accepted by 
the music profession and by the cultures.
9. Make an analysis of the chants using the taxonomies.
10. Make comparisons and observations regarding the chants, based upon accepted 
musical characteristics.
11. Note the similarities and differences of the chants collected from the two 
different cultures.
C. CONFIDENTIALITY
In order to provide confidentiality for the subjects of this study the following steps 
will be taken by the principal investigator:
Raw Data
1. All audio recordings and letters o f consent will be stored in the home office of 
the principal investigator, to ensure that access is not gained by non-project 
personnel.
2. Recordings and letters of consent may be retained by the principal investigator 
for later use in longitudinal studies or for comparisons in subsequent new 
studies.
Refined Data
1. Once the data has been refined it will no longer be identifiable by the subject’s 
name but by a subject number and the subject will only be identifiable to the 
principal investigator by going back to the raw data.
2. Refined data that is used for publication will not divulge the names of any 
individual participating in the study.
3. Refined data will become the property of the principal investigator for use in 
subsequent studies and publications.
D. SUBJECT BENEFIT/RISK
The potential benefits from participation in this study include the following:
1. Increased knowledge about young children's spontaneous chant.
2. Additional repertoire of young children's spontaneous chant, an area which 
currently is extremely limited as to the number of examples available.
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3. Increased knowledge about the musical characteristics of young children from 
Native American and Anglo American cultures.
4. New information gained fiom this study could assist music educators in 
developing more appropriate curriculums to implement in their classrooms to 
more effectively teach children.
5. Due to increased knowledge, future generations of children could benefit by 
being taught more appropriate material for musical skill and content 
development.
The principal investigator is unaware of any possible risks that might occur to the 
participants as a result of their participation in this study.
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T h e  U n iv e r s ity  o f  O k la h o m a
OFFICE OF l«EM iCH MMNSnUTKM
Tidc: A Cbopinlive Study o f the Musical Chifactemiics of Chikhem as Observed in the Spontaneous Chant of Native { 
American and Anglo American ChildKn 
DucDale: March20.2002
LagNaather: F Y 2 0 0 Q - l g l_________________ __________________________ ____________________
ianuaiy 30,2002
Mr. Eric Jon Nichols 
36IOTamacnm Drive 
Bloomington, IN 47408
Dear Mr Nkhols:
Our Insriiurionai Assurance with the U.S. Department of Health aod Human Services (DHHS) for the protection of hiunan 
subjects requires amuial review by the Institutional Review Board (IRB) of all studies involving human subjects at risk. The 
procedures for review requite the principal investigator to submit a progiess report to the IRB, along with a copy o f each 
consent form currently being used in the study. If you find it necessary to extend the study, please indicate this by checking 
the box marked 'ACflVE-continuing to enroll subjects.” You may receive up to two annual extensions of your approval in 
this nrarmer. At the end of the third year, you will need to complete a new spplicatian for review and approval by the IRB 
before continuing with your study.
Ii is important that the progress report/consent form packet be received by the IRB office no brer than March 20, 2002. 
Failure to provide it will prevent timely review by the Board and jeopardize your ability to continue the study.
Please complete the enclosed form, attach a copy o f each cutreiuly used consent form and return the complete packet to the 
Office of Research Administration. 1000 Asp Avenue, Room 314. If you have any questions about these procedures or need 
additional information, please do not hesitate to contact us at (405) 325-4757.
Sincerely yours,
Susan Wyatt Scjnick, Ph.D.
Administrative Officer
Inuilutioiul Review Board • Norman Campus
SWS:lk
Enclosure
E. Laurettc Taylor, Chair, Institutional Review Board 
Dr. Steve Curtis, Music
ton am a«mM. stiua SM. toiran, (Manama 73oi»ac7r noc; (409i aasufsr FAX: (MSI atsao»
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4NX>-lti IMSinVTIONAL BCVBW BOABD UNIYERStTVOFOKUUlOMA-NOiMANCAMniS 
ANNCAL nUXaiESS Uf<MT 
FOB Amovn» USE or RUMAK SOBIICTS M AN OUVESnCATION
PioieetTille: A C oapiù 'wSaijyofdaMMwglChwcig i^igofO ilB w ii»  
AmricM Md Aacto Aaoiew CUIdrai 
FriDOjpal imaligMDl(l): Mr.GrielniNidMb,MuBC 
SMh  o f t e  Study (PiaMe check MK of t e  Following):
Ote fn ed ia t e  SpnmimwiM O t o f  Mwiec
ACTIVE coodam g 10 caeall X ACTIVE, bat deaed to new subject COMPLETED■dpech canlbneal phase iaaclwaee
APPBOVEDSIVDYSIIBCS):
NUMBER OF SUBJECTS ENROLLED THIS YEAR:
NUMBER OF SUBJECTS ENROLLED TO DATE: 3f
SUMMARY OF STUDY RESULTS (Plane lUjianBUe audy refuhs mace your lut periodic review. Iheooolinomtioopagpee 
oeeded.)
P lo se  Ur any advene eifectt to atudy subjects and (be diiei o f nodficalkw 10 t e  IRB.
If you checked ^ ACTIVE, cmMlai 
A Copy of Each C tim a l^ sc d  Coi 
Principal InvestigatarSiputm: 
(SabneaeSâuaaasRaM dloaeiq. ^
Phone- C a l3 ^g Æ S iÉ -ü ^—
Mbjects” above
With Thh Prepress Report
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INSTITUTIONAL REVIEW BOARD 
UNIVERSITY OF OKLAHOMA -  NORMAN CAMPUS 
ANNUAL PROCREES REPORT 
FOR APPROVED USE OF HUMAN SUBJECTS IN AN INVESTIGATION
Project Title: A Comparative Study of the Musical Characteristics of Children as 
Observed in the Spontaneous Chant of Native American and Anglo American Children
Principal Investigator: Mr. Eric Jon Nichols, Music
Status of Study: Active, but closed to new subject enrollment
Approved Study Sitc(s): Indiana University, Campus Children’s Center
The Hopi Tribe, The OflSce of Education 
Bloomington Developmental Learning Center, 
Bloomington, IN
Number of Subjects Enrolled this Year: 34
Number of Subjects Enrolled to Date: 34
Summary of Study Results:
Native American Subjects
•  Distributed and collected Parental Consent Forms
•  Scheduled observation times
• Observed and collected audio tape recordings
• Made musical transcriptions based on audio tape recordings
• Transcriptions have been reviewed for accuracy by two external judges
•  Corrections recommended by external judges have been made to the 
transcriptions
Anglo American Subjects
• Distributed and collected Parental Consent Forms
•  Scheduled observation times
List any adverse effect to study subjects. None
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T h e  U n iv e r s ity  o f  O k la h o m a
OFFICE OF RESEARCH A0MNSTRATK3N
A|)tai9.2002
Mr. Eric Jon Nichols 
36IOTininDa Drive 
Blooningtoa IN 47408
SUBIECT: **A Compantive Study of Ihe Musical Chinclefisitcs o f Children as Observed in the Sponmieous Chant of
Native American and Anglo American Children"
Dear Mr. Nichols:
Thank you for returning your completed progress report for teseatcfa conducted with human subjects under the above- 
referenced protocol. The Board has reviewed and approved your report. Since you indicate the study is coalinuing, they have 
extended your approval to continue this research for an additional twdve-month period ending 3/20/2003.
Please note that this approval is for the protocol and informed consent form reviewed by the Board. If you wish to make any 
changes, you will need to submit a request for change to this office for review.
Thirty days before the expiration o f  this approval you wül receive notice from the IRB secretary that your approval 
annivetsary is approaching along with information you cm use to complete your progress report and request an extension of 
the approval date.
If you have any questions about the approval given your protocol, please contact me at 32S-47S7.
Sincerely yours,
Susm Wyatt S c d t ^  PhD
Administrative O n te r
Institutional Review Board-Nofinan Campos
SWS:lk
FY2000-I8I
cc: Dr. E. Laurette Taylor, Chair, IRB
Dr. Steve Curtis, Music
tooo Am Aomui. U m  3U. Nonnm OtWona 7301SO *» mONE. HCS) 3is .47s r  FAX: (409) s tse o is
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T h e  U n iv e r s ity  o f  O k la h o m a
OFFICE OF RESeAHCH AOMMISTRATION
May 7,1997
Mr. Eric Jon Nichols 
4725 Marston Court 
Norman, Oklahoma 73072
SUBJECT: IRB4«: Review of Proposal
Dear Mr. Nichols:
The Institutional Review Board44orman Campus, has reviewed your proposal, **A Comparative 
Study of Ihe Musical Characteristics of Children as Observed in the Spontaneous Cliant of Native 
American and Anglo American Chüdraa" under the University’s wpedited review procedures. The 
Board (bund that this research would not constituie a  risk to participants b^ond those of normal, 
everyday life except in the area of privacy which is adequately protected by the confidentialify 
procedures. Therefore, the Board has aooroved the use of human subjects contingent on rwceiot 
of an approval letter ITOm each day care center, preschool, or Head Start Program participating in 
yourpri^ect You may oonduct your research at each of the sites after we receive that particular 
center/preschootiprogram's approval letter.
Alter we receive all of the approval letters, I will then send you a  letter of full approval for the 
project. If you have any questions, please call me at 325-4757.
Sincerely yours,
ran M. Petry 
Administrative Officer 
Institutional Review Board
KMP;sg 
97-146
CC Dr. Laurette Taylor, Chair, IRB
Dr. David G. Woods, Dean, Fine Arts
1000 A«o Avtnur Sum 314. Norman. OManena 7301»0430 mONE. <40S| 32S^ 7S7 FAX. (40S) 33S-6029
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T h e  U n iv e r s i ty  o f  O k la h o m a
OFFICE OF RESEARCH ADMINISTRATION
March 1.2000
Mr Eric Jon Nichols 
3610 Tamarron Drive 
Bloomington EN 47408
Dear Mr. Nichols:
The Institutional Review Board-Norman Campus has reviewed your proposal,**A Comparative 
Study o f the Musical Characteristics o f Children as Observed in the Spontaneous Chant o f 
Native American and Anglo American Children,” under the University’s expedited review 
procedures. The Board found that this research would not constitute a risk to participants 
beyond those o f normal, everyday life, except in the area o f privacy, which is adequately 
protected by the confidentiality procedures. Therefore, the Board has approved the use o f  human 
subjects in this research contimeenton the following:
Provide letters from the participating institutions stating they agree to allow you to 
conduct your research project Be informed that data collection can not begin until the 
Institutional Review Board receives the letters, qiproves their content and issues an 
approval letter free o f  contingencies.
Please feel free to call if  you have questions. Thank you.
Sincerely yours,
Susan Wyatt Sedwick, Ph D.
Administrative Officer
Institutional Review Board-Norman Campus
SWS:pw
FYOO-181
Cc: Dr. E. Laurette Taylor, Chair, Institutional Review Board
Dr. Steve Curtis, Music
lOOO Aip Avmut. Su m  314. Normal. OWahans 73019-04» PHONE; (40S| 32S4757 FAX: (405) 325-6089
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T h e  U n iv e r s i ty  o f  O k la h o m a
OFFICE OF RESEARCH AOUIMSTRATKM
Mardi 20,2001
Mr. Erk Jon Nichols 
3610 Tanuuron Drive 
Bloomington IN 474u8
Dear Mr Nichols;
The Institutional Review Board-Norman Campus lias reviewed your proposal, ”A Comparative Study of 
the Musical Characteristics of Children as Oiserved in the Spontaneous Chant of Native American and 
Anglo American Children " The Board found that this research would not constitute a risk to participants 
beyond those o f  nonnal, everyday life except in the area of privacy which is adequately protected by the 
confidentiality procedures. Therefore, the Board has approved the use of human subjects in this 
research.
This approval is for a period of 12 months from this date, provided that the research procedures are not 
changed significantly fiom those described in your "Summary of Research Involving Human Subjects" 
and attachments. Should you wish to deviate significantly fh>m the described subject procedures, you 
must notify me and obtain prior approval fiom the Board for the changes.
At the end of the research, you must submit a short report describing your use of human subjects in the 
research and the results obtained. Should the research extend beyond 12 months, a progress report must 
be submitted with the request for re-approval, and a final report must be submitted at the end of the 
research.
If you have any questions, please contact me.
Sincerely yours,
Susan Wyatt sJuwick, Ph.D.
Administrative Officer 
Institutional Review Board
SWS/pw
FYOO-181
cc; Dr. E. Laurette Taylor, Chair, Institutional Review Board 
Dr. Steve Curtis, Music
1000 Am Amhu*. Siam 314, Noimn. OkWumi 730l*0430 PHONE: (40S) 32S47S7 FAX: (40») 30»«BO
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T h e  U n iv e r s ity  o f  O k la h o m a
OFFICE OF RESEARCH AOMMNSTRATION
April 18,2001
Eric Jon Nichols 
3610 Tamanon Drive 
Bloomington IN 47408
Dear Mr. Nichols;
The Institutional Review Board-Nonnan Campus, has reviewed the requested additional information you 
provided for your proposal, "A Comparative Study of the Musical Characteristics o f Children as Observed 
in the Spontaneous Chant of Native American and Anglo American Children.” The Board found that this 
research would not constitute a risk to participants beyond those of normal, everyday life except in the 
area of privacy which is adequately protected by Ihe confidentiality procedures. Therefore, the Board has 
given f iill approval for the use of human subjects in this research. '11k  approved sites are listed below:
Indiana University The Hopi Tribe
Campus Children's Center The Office of Education
2613 East Tenth Street PC Box 123
Bloomington IN-74408 KykotsmoviAZ 86039
This approval is for a period of 12 months fiom the original approval date of March 20, 2001, provided 
that the research procedures are not changed significantly from those described in your "Application for 
Approval of the Use of Human Sid)jects" and attachments. Should you wish to deviate significantly from 
the described subject procedures, you must notify me and obtain prior approval from the Board for the 
changes.
At the end o f the research, you must submit a  short report describing your use o f human subjects in the 
research and the results obtained. Should the research extend bqrond 12 months, a  progress report must 
be submitted with the request for re-approval, aixi a final report must be submit!^ at the eixl of the 
research.
If you have any questions, please contact me.
Siryerely yours.
E. Laurette Taylor, Ph.D.
Chair
Institutional Review Board
ELTpw
FYOO-181
cc: Dr. Susan Wyatt Sedwick, Administrative Officer, IRB
Dr. Steve Curtis, Music
1000 M» «MRM. Sia* 11«, NoniHn. OkWwnt T»t»««aa mONE: HOC) 3»-«nr FAX: t«S) n s a o a
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The University of Oklahoma
OFFICE O F RESEARCH AOMNBTRATKM
January 31.2002
M r. Eric Jon Nichols 
3610 Tamarron Drive 
Bloomingion IN 47408
SUBJECT: *A Comparative Study of the Musical Characteristics of Children as Observed in the
Spontaneous Chant o f Native American and Anglo American Children"
Dear Mr. Nichols:
The Institutional Review Board has reviewed and approved the requested revisionfs) to (he subject 
protocol. This revision includes the addition of the Bloomington Developmental Learning Center in 
Bloomington, Indiana.
Please note that this approval is for the protocol and informed consent form initially approved by the Board 
on March 20, 2001, and the rcvision(s) included in your request dated January 30, 2002. If you wish to 
make other changes, you will need to submit a request for revision to this oBice for review.
If you have any questions, please contact roe at 325-4757.
Sincerely yours.
Susan Wyatt Sed^^k, PhD
Administrative Omcer
Institutional Review Board-Norman Campus
SWS-.lk
FY2000-I8I
cc: Dr. E. Laurette Taylor, Chair, IRB
Dr. Steve Curtis, Music
1000 A lp Awmm. Sum  314. N onm a OWdioma 7301*407/ PHONE: (406) 336-4797 FAX: (406) 325-eOSS
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January IS. 2001
Mr. Harvey Paymella 
Education Director 
Hopi Tribe 
Box 123
Kykotsmovi, AZ 86039 
Dear Mr. Paymella:
My name is Eric Nichols, I am a graduate student working towards my Ph.D. in Music Education. I am 
writing this letter in order to get permission to observe and make audio tape recordings of Hopi children, as 
they are involved in play situations where they might exhibit examples of spontaneous chant (songs that 
they make up and sing as they play). This is a research project, entitled “A Comparative Study o f the 
Musical Characteristics o f Children as Observed in the Spontaneous Chant o f Native American and Anglo 
American Chil<b‘en. lam  conducting this research as a part of my required course of study at the 
University o f Oklahoma and under it’s auspice. The faculty members who are sponsoring my research and 
to whom I am responsible during this study are Dr. Steven Curtis, Professor of Music Education at the 
University of Oklahoma and Dr. David G. Woods, Professor of Music Education and Dean of the School of 
Fitie Arts at the University of Comiecticut
I have a great interest in and respect for the Hopi Culnire as a result of the time I spent teaching music at 
the Hotevilla Bacavi Community School nearly twenty years ago, as well as from the many visits that I 
have made to the area since. I believe that this study will have positive implications for the education of 
Hopi children. Presently curriculum used to teach children was developed for the general population and is 
a “one size fits all ” approach. I hope to prove through my research that Hopi children may have somewhat 
different areas of strength than the general populatiott, at least in imisic. Therefore, curriculum which does 
not address and utilize those strengths would be less effective than curriculum that did. First it is important 
to determine if Hopi children mirror the general population or not. There is some previous research 
indicating differences which has not had much effect on curriculum or schools for Hopi students so far, but 
my research could provide more information that would give clues and provide the basis for developing 
teaching tools and techniques that will allow for and promote a more effective education for Hopi students 
and perhaps reduce the drop out rate.
My research would look at preschool children ages three to five, so I would not be involved with any 
institution, only with families. 1 would approach individual families in order to get their permission for 
their children to participate in this study. If my proposal is approved, I would be very willing to share the 
results o f my study with the families that participated and the Hopi Tribe. Also, once my dissertation has 
been completed I would be willing to give a copy to the Hopi Tribe.
Thank you in advance for your cooperation and consideration.
Sincerely,
Eric Jon Nichols 
3610 Tamarron Drive 
Bloomington, IN 47408
Home: 812-335-8518 
Office: 812-855-9864 
Email: erinicho@indiana.edu
1 0 2
February 21,2001
Ms. Phyllis Kelhoyouma 
EducaWon Department 
Hopi Tribe 
Box 123
Kyicotsmovi. AZ 86039 
Dear Ms. Kelhoyouma:
Per our phone conversation of February 20,2001,1 am writing this letter to clarify the conflict of 
wording that you noted between the cover letter nd  proposal for research that you received.
The proposal stated that I would approach Head Start Programs aixi Daycares to gather research. 
This was the original proposal approved by The University of Oklahoma (OU). Since this was 
submitted, I have decided to approach niy research on the Hopi Reservation through individual 
fomilies. 1 have discussed this matter whh my doctoral committee arxl the OfBce of Research 
Administration at OU and they have approved this change of procedure.
The research that 1 plan to do on the Hopi Reservation will he approached and carried out by 
obtaining permission from individurd fomilies. I will then observe children fiom these fomilies 
in order to make audio tape recordings of their qiontaoeous chants (songs that the children make 
up and sing, rut ceremonial music).
These changes fiom my original proposal will be documented in my final doctoral dissertation, 
along with the steps and procedures that 1 went through to obtain these changes.
I believe that the research that I will conduct will be beneficial to children in the Hopi Tribe in 
the fiiture and of course will be willing to share any information that T learn with the Hopi
1 appreciate your interest that you have expressed in this research project.
Sincerely,
Eric Jon Nichols 
3610 Tamarron Drive 
Bloomington, IN 47408 
Home: 812-335-8518 
Work: 812-855-9864 
Fax: 812-335-9850
Email: erinicho@indiana.edu
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THE
OPI TRIBE
WaynaTayler, Jr.OtfMNMI
PMip It Ouocliyt»w . Sr.
THE OFFICE OF EDUCATION
Febnian 2K. 2001
Mr. Eric Joa Nichols 
3610 Tamarron Drive 
Bloomuigloo, IN 47408
Dear Mr. Nichols:
We received >our tax on February 21.2001 darir>ing vour research proposal.
This was the information that we had received from Dr. Robert Rhodes and our understanding that 
you would be working with individial families. Our ollicc has no problem with this.
Your research seems worthy and our office would be very much inieresred u  the mforniation that 
is gleaned from this endeavor.
Good luck in your efforts to determine the additional knowledge about children and mtisic. If we 
can be of am other assistance do not hesitate to give us a call.
Sinqaciv
11a. Director 
iucanon
Cc: R. Rhodes 
Chrono files
■P.a BOX 123 -  KYHITSMOVI. AZ. -  86039 -  (52017343000- F a  (5201 7342259-
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Januaiy 25,2003
Office of Research Administration 
University o f CUohoma
Dear Sirs;
Mr. Eric Jon Nichols has received permission from oor board for his research 
Project " A Comparative Study of the Musical Characteristics of Children as Observed 
to the Spontaneous Chant of Native American and Anglo American Children.'
I was the curriculum coordinator and am veiy interested in his research .
I have volunteered to serve as liason with our not Ibr profil daycare,
one of our main philosophical goals is muliiculturalism. _
Roberta McCloskey * / y
1807 S. Highland • Bloomington, Irxfiana 47401 • (812) 336 6600
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Dear Parent:
My name is Eric Nichols, I am a graduate student working towards my Ph D. in Music 
Education. I am writing this letter in order to get your permission to observe and make audio 
tape recordings of your child or children, as they are involved in play situations where they might 
exhibit examples of spontaneous chant (songs that they make up and sing as they play). This is a 
research project, entitled “A Comparative Study o f the Musical Characteristics o f Children as 
Observed in the Spontaneous Chant o f Native American and Anglo American Children. ” I am 
conducting this research as a part of my required course of study at the University of Oklahoma 
and under it’s auspice. The faculty members who are sponsoring my research and to whom I am 
responsible during this study are Dr. Steven Curtis, Professor of Music Education at the 
University of Oklahoma and Dr. David G. Woods, Professor of Music Education and Dean of the 
School of Fine Arts at the University of Connecticut.
The purpose of this study is to compare the spontaneous chant of children, ages three to 
live, from both Native American and Anglo American cultures. The reason for doing this is that 
the more music educators know about young children, from the two different cultures being 
studied, the better we will be able develop music curricula to implement when teaching these 
children. In this study 1 will not be interacting with your children, but observing their natural 
play. As they play, I will be looking for children that are participating in spontaneous chant. 1 
will record the chants and transcribe them into musical notation. I will then make an analysis of 
the chants in order to discover differences and similarities of musical characteristics, between the 
children of Native American and Anglo American cultures. I will be visiting several daycares, 
preschools, and Head Start programs to gather this information. I anticipate visiting your child's 
school from one to three times, where 1 will then observe for two to four hours per visit.
As the principal investigator, I cannot see any risks that would be present or occur for your 
child as a result of participating in this study. The major benefits would be an increased 
knowledge of young children's musical characteristics and how to more effectively teach music 
to young children from these two different cultures.
Participation in this study by the subjects is voluntary, refusal to participate will not result 
in any penalty or loss of benefits to which your child is otherwise entitled. Withdrawal from 
participation at any time during the study, likewise, will not result in any penalty or loss of 
benefits to which your child is otherwise entitled.
Confidentiality of the individual participants will be maintained by the principal 
investigator. Your child's identity by name will be unknown and will be referred to in the study 
by a subject number. Any identifiable data will be destroyed after the completion of the study. 
Refined data that does not divulge the names of individuals participating in the study will 
become the property of the principal investigator.
If you have any questions about your child's participation in this study or the research, 
please contact Eric Nichols at 812-335-8S18, Dr. David G. Woods at 860-486-3016, or Dr.
Steven Curtis at 405-325-5390. If you have any questions about his/her rights as a research 
subject contact the Office of Research Administration, University of Oklahoma at 405-325-4757.
Child’s N am e________________________________
Parent’s Signature_____________________________
D a te _______________________
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DEMOGRAPHIC DATA
Parent Copy
(Keep for your records, you do not have to fill out this copy.)
Please print information clearly.
Child's Name_______________
Date of Birth
Sex: Male  Female
Ethnic Background:
Anglo American _____
Native American _____
Tribal Affiliation ______
Other
School attending 
C ity_________
Parent’s Name
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DEMOGRAPHIC DATA
Principal Investigator Copy
(Fill out and return to school, along with the signed consent letter.)
Please print information clearly.
Child's Name__________ _
Date of Birth___________ ____
Sex: Male  Female
Ethnic Background:
Anglo American _____
Native American ____
Tribal A filiation ______
Other___________ __________
School attending 
C ity_________
Parent's Name
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Native American Iriuiscriptloas
Sabjcct I, Sample I
^  i * c l h L j  p '  1% ' c j t r  u  p
a i a ï a ï a i  a i a ï a ï a ï a i  a i a ï a ï a i  a i a ï a ï a ï a i
a i a ï a ï a i  a i a ï a ï a ï a ï a i  ai
Subject 2, Sample I
oh  oh oh-
SttbJcct2,Sainple2
oh- oh oh oh oh oh oh__
// .4L.---------------------- -
wJ i ---4 ba i
ah! bam bam bam bam ung ung ung ung ung ung ung ung ung ung ung ung ung
ung ung ung ung ung u h u h u h  hey - ahlheyahliey-ah!
j - ,  faster
Subject 3, Sample I
-J slower, broader 
±r ’«J**
doo-yah di doh doh da da woh duk duk ah - low dec her-shti doh dah (ah - wa
Subject 3, Sample 2
A__________  ________  '—J->
le - say duh  uh. uh de bums:
m
Subject 3, Sample 3
3
ec . yo ec-ya-ec-yo ee - ya • ec - yo 
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Subject 4, Sample I
d ti
|tJ~3 3 ^  {{J J J J j  at j  j
oh my darling oh my darling oh my ohmyoh my darling oh my dar
g  ^ ^ 4 , S a m p k 2  ^
■g-J J'j J iTil i j  -JiJ
la - CO bell la co bell la co bell
Subject 4, Sample 3
_jû--------------- 1-----------------1--------- r -j - i -^ J~ i faster
don-aid  mac don aid mac-dah 
Subject 5, Sample 1
mac - dah mac don-aid
I J
ba bi-ki b a -b i-k ib a bi - ki ey - lameycameyshah Re bee - ca yah
a 11*^ *^«J J J J f j  J  J  ' Q j
yo-go es-sa yo-go cs-sa des - ca ba - ha ma - ga - ney
m
ma ma shri-ki bch-ba bi - ki
Subject 6, Sample I lime passes.
il.J J J J.i
neh ung-u cy-ah cy -o o  ey
oh ey-oh ey - oh ey - oh oh oh ey - oh ey-oh ni-law ni-(aw ni - (aw e y -o h .
113
vi-uwvi-uwni-uw e y -a h  oh oh oh lih - ho-ya ho-yo - ha uh ho ya hoy
i
ey • o uh o y -a  huh o y -a  huh o y - a u h o y - a  oy-a oy-a  oh o y -a  uh
ey— uh _  uh ey— u h _  uh goh-----ey-o oy-a
talking break
oh oh__
slower
loi ey -o  ey -o  ey-o ey - o ey -o
a tempo, very rhythmic
i j j j i , j  I . J J J
ah-tah lih-tah lih-iah li-oh  oh__  oh oh oh oh oh oh
29
r-
ey-oh ey ey oh-oh oh oh oh oh oh oh oh oh oh oh oh
Subject 7, Sample 1
dance with—my  sweet-hean oh! one mote lime a-way-uh
Subject 7, Sample 2
go to the hole vil-la gelsome I should dance with— my  sweelheait allday long oh ych
Subject 8, Sample I
ju oh sih-su-li ma ju oh sih-su-li da-vo-ka-yamuhslakubtse-na kuh-yah-wi-a-siah -
114
ku - yah - wi - a - suh 
S M bJ(C tS ,S aa ip k 2
ih so - ni - qua si le.kje.le
k - k  ga-ga  k - k  ga nus-ka k - k - g a  k -m i-ia  vuh - li vch - li k - k - f c - k  
Subject 9 . Sample I
meh-ya ih-gua - ah! meh-ya ih-gua - ah! im paiumboowanimpa boo-viuh
TP
oop bai boo-vnih m eh-ya  ih -g u a -ah ! meh-ya ih-gua - ah! nempaiun
poo-vnih nem pai un poo-vnih huh b ain poo-vruh duh - ma ma - wey
■dt dE d t
so - yaw goo - di ba - lam bloo - ley uh uh - huh mm-hmm
no no um ma ma ma - ma bnih - luh
Subject 19, Sample I
di
heh nih
wel-law hey hey ah-wah. yah ah-wey ah ey-ah wey-ah ey-ali dcy
oh  wey-ah ay-ah yo  ey-ah Icy-ah cy-ah ky  ah oh ey ych  yah ah-hcy
IIS
ohoh -h ey ah   e y a h k y ^ c y a h k y  ah oh ah  ych haiey ey-ah ley-ahah-vo
ey cy-ah Jieycyaheyahlcyah ya ya-hcy yo-in-nuh-wcy yahcyyaheyyaweyncy oh yah-hey
bih-nah ey - ey oh ey ah
y
yahey ha - yey ho - in - ah
ey -ah  uh  ey o h -e y -a h  ey ey - ley-ah  oh - ey-ah
ey ohey-ahey-ahah ah ah-ooah-oo ahah-yoh  oh ah heh heh heh heyey
\J J J’ijij" ~il' J w |j ii«Q j J j f f
hah yeh ho - in - ah yeh w ih-nah yey___  ho - in-aw  - yey____  wih-
nah - yay  wih - naw - yey!
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Anglo American IVanscriptlons
Sobject, 11 Sample 1
J P -J I J i
Um um um um 
Subject, 12 Sample 1
-#— =r ~ -i o
um um um um um um um um um um um
«  J J J J k J~~9~ 
ner ner ner
-# W w
ne ne ne n e n e n e n e n e n e n e n e
n e n e n e n e n e n e n e n e  n e n e n e n e n e n e n e n e  ne ne ne ne ne ne ne ne n e n e n e n e n e n e n e n e
É
//
 a —a —a^ ^  a —a —
ne ne ne ne nah ne ne ne ne ne ne ne ne ne ne ne ne ne ne ne ne
Subject 12, Sample 2
S
I d o d o - o  I do do - o I do do
Subject 13, Sample 1
à.* t y - c * P F J
Torch torch ■ y torch torch-y torch torch torch torch torch - y
torch-y ...
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^ ■ A v r r f r | i ^ - £ r £ / / i r ^ ^  -
| É = j  J ~ ] j ~ 3 j  W f -  r  p I m
Subject 14, Sample I
J J J 'É
- J - i  I j
* i J J i ' J  j u a
Who wants to be in the sta-tion suit? -  In the wak'in
Subject 14, Sample 2 
$
Ah  Ah______  Ah_______ Ah_______  Ah_______  Ah________ Ah_
Subject IS, Sample I
Chug • a chug-a choochoo chug achug-a ctioochoo chug-achug-a dtoochoo chug-achug-a
# O . f t f r i- O , r j  r j i J- J- - i i
chooctKX) chug-achug-a choocttoo whug-awttug-a woo woo whug-awhug-a woo woo
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Subject 15, Sample 2
r J J M s
Ba - by 
Subject 15, Sample 3
hap py baih-day to you
Subject 16, Sample 1
Oo. 1rs king oi the jung
**— *
iTs a 
Subject 17, Sample I
irs a its a
i
irs o e V, irs o e V, irs o e v. it's o e v. irs
Subject 17, Sample 2
PtMe-nix Suns Ptioe-nix Suns LeTs go Ptioe-nix Suns Lers go Lers go
j f e h  k r  r  - ' m • V p 0  M 0  0 f  f  p — - f -  p ' - — 0  — 1
— 1------------ ------------- 1
let's go 
Subject 17, Sample 3
ow!
Trol-ters Phoe-nix Suns yeah Phoe nix Sunstieat the Glotte - trot - lers
120
Subject 17, Sumpk 4
Come on lefs go Phoe nix Suns Phoe - nix Suns
r r r r - t r = r
Phoe - nix Suns 
Subject 18, Sample I
r * r * r r i r c ! r r r « ■ * ' P
Subject 18, Sample 2
$ #
Suns Suns Phoe-nix Suns yeah Make ev ery dose shot Make ev ery
$ # r  -  I f  II
dose shot Make ev-ery dose shot Make ev ery dose shot Phoe - nix Suns
Subject 18, Sample 3
$ // 1 | _p_ J J t | t- }  f ïïi) I J -J^pm. m
Shoot Phoe-nix. Phoe-nix suns Come on. let's go Phoe-nix Suns
I* J  I J  —  1=^ - J J  I J j  . j j  |
Come on let's go Come on let's go Ptioe-nix Suns Phoe-nix Suns
J  J...J J,I
Come on let's go Phoe-nix Suns Come on let's go Ptioe-nix Suns-
121
>• J  J J I J J iiJ J |(JH >• J  J J IJ  > J  ^
Come on lefs go Ptioe-nix Suns Come on lefs go Plioe-nix Suns 
Subject l8,Sanple 4
& i 1
Na na na na na na na
Subject l9,S«npk 1
&
t
Na na na na na na
Subject 19, Sample 2 j  ,
na
£
Na
Subject 20, Sample I
na na na na
I P T r  I ; =  r r
Na na na boo boo
Subject 21, Sample I
you cant catch me
i
Na
Subject 21, Sample 2
4
na boo
— 3 — .
boo
r
Na na na boo boo you cant count
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Nativ* Amarican
Raoccuranca of Ascanding Intarvals
m2 M2 m3 M3 P4 A4 P5 m€ M6 m7 M7 P8
Subject 1, Sample 1 1 1
Sulÿect2. Sample 1 1 2 1
Sutÿect 2, Sample 2 2 2 2
Sut^ect 3, Sample 1 2 2 1 1
Sutyect 3, Sample 2 1 1 1
Suiÿect 3. Sample 3 1 1 1
Sutyect 4, Sample 1 3
Sutyect 4, Sample 2 1
Sutyect 4, Sample 3 3
Sutyect 5, Sample 1 4 3 2 3
Subjects, Sample 1 9 10 1 4 7 1 6 3 1 1 2
Sutyect 7, Sample 1 1 1 1
Subject 7, Sample 2 1 2 2 1
Sutyect 8, Sample 1 2 1 5 2 1 1
Subject 8, Sample 2 7 1 1
Sutyect 9, Sample 1 3 3 8 4 1 1 1
Subject 10, Sample 1 10 17 10 4 6 1
Total 32 54 37 23 18 1 9 4 2 3 1 3
Percent 17 29 20 12 10 0.5 5 2 1 1.5 0.5 1.5
187
187 ascending intervals is 46% of the total 406 ascending and descending intervals.
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Native American
Raoccuranca of Deacending Intervale
m2 M2 m3 M3 P4 A4 P5 mO M6 m7 M7 P8
Subject 1, Sample 1 1 2
Sutyect 2, Sample 1 4 2 1
Sutyect 2, Sample 2 1 3 1 1 1
Sutyect 3, Sample 1 4 3 2 1
Subject 3, Sample 2 1 2 1
Sutyect 3, Sample 3 1 2 1
Sutyect 4, Sample 1 4
Subject 4, Sample 2 2
Sutyect 4, Sample 3 5
Subject 5, Sample 1 4 2 5 2
Sutyect 6, Sample 1 13 10 5 5 12 2 7 1
Subject 7, Sample 1 1 1 1 1
Subject 7, Sample 2 1 2 3 2
Subject 8, Sample 1 4 2 5 3
Subject 8, Sample 2 1 9 1
Subject 9, Sample 1 3 6 9 1 1 1 2
Subject 10, Sample 1 10 16 16 3 1 2 1
Total 41 68 53 21 15 3 12 2 3 0 1 0
Percent 19 31 24 10 7 1 5 1 1 0 0.5 0
219
219 descending intervals is 54% of the total 406 ascending and descending intervals.
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Native American
Pitch Center
Sutyect 1. Sample 1 bb
Sutyect 2, Sample 1 d#
Sutyect 2, Sample 2 f
Sutyect 3, Sample 1 eb/d#
Sutyect 3, Sample 2 db
Sutyect 3, Sample 3 f
Sutyect 4, Sample 1 c#
Subject 4, Sample 2 d
Subject 4, Sample 3 c#
Subject S. Sample 1 c#
Subjects, Sample 1 m
Subject 7, Sample 1 f
Sutyect 7, Sample 2 c
Sutyect 8. Sample 1 eb
Sutyect 8, Sample 2 c
Subject 9. Sample 1 c#
Subject 10, Sample 1 Bb
Totai Pitch Centals
enharmonie
C#
db
19
Pitch Centers
bb
m
f
e b -2
d
db-2
c
Bb
d #  -  1 enharmonie
C# -  5  enhamionic
Total
1
1
3
3
1
7
2
1
Percent
5
5
16
16
5
37
11
5
8 - Different Pitch Centers
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Nativs Amarican
Subject 1, Sample 1 
Sutyect 2. Sample 1 
Sutyect 2, Sample 2 
Sutyect 3, Sample 1 
Sutyect 3, Sample 2 
Sutyect 3, Sample 3 
Subject 4, Sample 1 
Subject 4, Sample 2 
Sutyect 4, Samples 
Sutyect 5, Sample 1 
Subjects, Sample 1 
Subject 7, Sample 1 
Sutyect 7, Sample 2 
Subject 8, Sample 1 
Subject 8, Sample 2 
Subject 9, Sample 1 
Subject 10, Sample 1
MuNimetnc
Multimetric
Multimetric
Duple
Duple
Multimetric
Multimetric
Duple
Duple
Multimetric
Multimetric
Multimetric
Multimetric
Multimetric
Duple
Multimetric
Multimetric
Meter Total Percent
Multimetric 12 71
Duple 5 29
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Native American
Frequency of Rhythmic Patterns
fM ttrns Subject, Simple-Numbcr of Otcurrewtti ulul fm c til2.1-3 4 ,1-7 4 ,3-1 5 ,1- 6 ,1- 7,1-2 8,1-3 10,1-
3 ,1-3 3,2-1
3 ,1-4 7,1-2
3.3-1
3 ,3-2
4 ,1-1 6,1-3 10,1-
4 ,3-2
5,1-3
5,1-4
5,1-1 6 ,1-4 9 ,1-3 10,1- 4%
6 ,1-3
6 , 1-2
6 , 1-1 8 , 1-1 8,2-3
6 , 1-2
6 ,1-3
6 , 1-8 4%
6,1-4
m jm nn 7.1-1 7.2-1 8.1-1 8.2-1 4
J nr. 8.1-2 2
JTH j
nz
8.1-2 10.1-
2
4
1 i n  1 9 ,1-4 4
9.1-2 2
}i 1. 9.1-3 3
J J 10.1-2
2
J i n 10.1-3 3
nnnj J
10.1-
2
2
m
m
10.1-
5
S
Total 211
The numbers in each box identify the subject number, sample number, and the number o f times that the rhythmic pattern 
occurred in the sample. For example, 1, 1-13 means -  subject I, sample I, and 13 occurrences o f the double eighth-note 
pattern.
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Anglo Amwican
Raoccuranco of Asconding intarvals
m2 M2 m3 M3 P4 A4 PS m6 M6 m7 MIG m i l
Subject 11. Sample 1 2 1
Sutyect 12, Sample 1 1 13 3
Sutyect 12, Sample 2 1 1 2
Sutyect 13, Sample 1 11 19 10 1 3 2 1
Sutyect 14, Sample 1 3
Sutyect 14, Sample 2 1 3 2
Subject 15, Sample 1 10 4 1
Sutyect 15, Sample 2 1 1
Sutyect 15, Sample 3 1 1
Sutyect 16, Sample 1 1 2 1 1
Subject 17, Sample 1 4
Sutyect 17, Sample 2 1 3 1
Subject 17, Sample 3 3 2
Subject 17, Sample 4 3 3 1
Subject 18, Sample 1 2 1 1
Subject 18, Sample 2 3 6 1
Subject 18, Sample 3 2 5 5 2
Sutyect 18, Sample 4 1
Subject 19, Sample 1 1
Subject 19, Sample 2 1
Subject 20, Sample 1 2 1
Subject 21, Sample 1 1
Subject 21, Sample 2 2 1
Total 23 44 52 8 16 0 9 2 6 1 1 1
Percent 14 27 32 5 10 0 6 1 4 0.5 0.5 0.5
163
163 ascending intervals is 45% of the total 366 ascending and descending intervals.
131
Anglo American
Raoccuranca of Dascanding Intarvals
m2 M2 m3 M3 P4 A4 PS m6 MS M7 M il M12
Subject 11, Sample 1 3 2 1 1
Subject 12, Sample 1 1 1 17
Subject 12, Sample 2 2 2 2
Sutyect 13. Sample 1 5 5 14 4 5 1 1  1 1
Subject 14, Sample 1 3 1
Subject 14, Sample 2 8 20
Subject IS, Sample 1 10 4 1
Subject 15, Sample 2 2 2 1 2
Subject 15, Sample 3 1 2 1
Sutyect 16, Sample 1 1 2 1
Subject 17, Sample 1 1 4
Subject 17, Sample 2 1 3 1
Sutyect 17, Sample 3 1 3 1
Subject 17, Sample 4 3 7
Subject 18, Sample 1 1 3 1
Subject 18, Sample 2 1 1 3 1 1 1
Subject 18, Sample 3 1 7 5 2
Subject 18, Sample 4 1 2
Subject 19, Sample 1 1 1 1
Subject 19, Sample 2 1 2
Subject 20, Sample 1 2 3
Subject 21, Sample 1 1
Subject 21, Sample 2 1 3
Total 23 60 82 15 IS 1 4 0 0 1 1 1
Percent 11 30 40 7 7 OS 2 0 0 OS OS OS
203
203 descending intervals is 55% of the total 366 ascending and descending intervals.
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Anglo American 
Pitch Cantar
Subject 11. Sample 1 db
Suited 12, Sample 1 d e
Sutyect 12, Sample 2 b
Sutyect 13, Sample 1 bb e'
Subject 14, Sample 1 a
Sutyect 14, Sample 2 d
Subject 15, Sample 1 9 c"
Subject 15, Sample 2 f
Sutyect 15, Sample 3 *
Sutyect 16, Sample 1 e
Subject 17, Sample 1 d
Subject 17, Sample 2 db'
Subject 17, Sample 3 c
Subject 17, Sample 4 bb
Sutyect 18, Sample 1 b
Subject 18, Sample 2 gb'
Subject 18, Sample 3 m
Subject 18, Sample 4 m
Subject 19, Sample 1 f
Subject 19, Sample 2 d#
Subject 20, Sample 1 bb
Subject 21, Sample 1 9#
Subject 21, Sample 2 b
Totai Pitch Cantars 27
Pitch Cantars Totai Parcant
C 1 3.7
gb' 1 3.7
e' 1 3.7
db' 1 3.7
b 3 11
bb 3 11
a 1 3.7
9# 1 3.7
9 1 3.7
* 3 11
f 2 8
e 3 11
d# 1 3.7
d 3 11
db 1 3.7
c 1 3.7
16 - Oiffarant Pitch Cantars
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Anglo AiMfican
Motor
Subject 11, Sample 1 Duple
Sutyect 12, Sample 1 Duple
Subject 12, Sample 2 Duple
Sutyect 13, Sample 1 Duple
Subject 14, Sample 1 Duple
Sutyect 14, Sample 2 Duple
Sutyect 15, Sample 1 Duple
Sutyect 15, Sample 2 Multimetric
Sutyect 15, Sample 3 Duple
Sutyect 16, Sample 1 Duple
Subject 17, Sample 1 Duple
Suiyect 17, Sample 2 Duple
Subject 17, Sample 3 Multimetric
Sutyect 17, Sample 4 Duple
Subject 18, Sample 1 Duple
Subject 18, Sample 2 Duple
Subject 18, Sample 3 Duple
Subject 18, Sample 4 Duple
Subject 19, Sample 1 Duple
Subject 19, Sample 2 Duple
Subject 20, Sample 1 Duple
Subject 21, Sample 1 Duple
Subject 21, Sample 2 Duple
Meter Total Percent
Multimetric 2 9
Duple 21 91
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Anglo American
Frequency of Rhythmic Patterns
Fancrni Subject, Smmple"Nwmber of Occurrcncct
r . 12.1-30
15.2-
1
17.1-
8
17.2-
2 18,4-2 19.1-2
i i i  J
12,2-
2
J : 14.1-3 19.2-2
J . 12.1-2 15.2-1 16.1-3 17.2-8 17.3-2 17.4-3 18,1-4 18.2-1 19.2-1
J m II.1-2
r . m  J
15.1-7
J J J 12.2-1
j 12.1-1 17.2-1 18,4-1 19.1-l
J J J'J 14.1-2
J J J 15.2-2 18.4-1
13.1-
2
17.2-
3
17.4-
1
18.3-
6
i  n 17.4-2
J- 3 J 13.1-2
JIU 18,4-1
J. I J 18.2-1
J J ; 13.1-2
j m 15.3-l
J n j  , 16.1-1
t
■r‘81 '  t u t '
L
-['81
I
•Z'81
1
•►‘i l ' r t t '
I
- [ 'i l r r r
1
-[ 'SI LLTCf
i
-t'M r  r r r r
* r r i r
.  . . .  .
St
- : ' [ i
[
- I 'l l u
Cont.: Anglo American 
Frequency of Rhythmic Patterns
a a
45 26V.
j  ^ :  j
2
i  ; 5
J . 20.1-2 27 ISV.
J r s j 2
r.m J 7
J J J 1
f ] /
4
J J J'J 2
J J i 21.2-1 4n.n: 2IJ I 10 6%
i - P 22
« n .
1
J. 11 1
1 1 J 2
J 7 7 i 1
J ^  J 1 1
n 28 16V.
20,1-
l
21.
2-1
2
m  J , 21.1-1 1
r m  J 7um 1
J 2
i i 9
,ini i 4
Toll) 175
The numbers in each box identify the subject number, sample number, and the number of times that the rhythmic pattern occurred 
in the sample. For example, 12, 1-30 means -  subject 12, sample 1, and 30 occurrences of the double eighth-note pattern.
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Subject 1, Sample 1
a^ascending 
d = descending
IntgTvals
M3 * d M2 - d m2 - a M2 - a MS * d
Reoccurance of Intervals
1 m2 1 - a
2 M2 1 • a 1 - d
2 MS 2 - d
Pitch Center 
bb
Meter
2/4 S/4 2/4 3/4 2/4 S/4 2/4
Frequency of Rhythmic Patterns
13 n
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Subfact 2, Sampto 1
a > ascending 
d* descending
Intervals
m 3- a m 3 -d  m2 -d  m3- a m6-d  m 2 -d  m 2-d  M3- a m2- a m 3 -d  m2-d
Reoccurance of Intervals 
5 m2 1*a 4 -d
4 m3 2 -a  2 -d
1 M3 1-d
1 m6 1 -a
Pitcti Center 
d#
Meter
5/8 3/4 5/8 7/8 4/4
Freauencv of Rhvttimic Patterns
3
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SuW#c* 2, Samp## 2
a^aioending 
d = descending
Intervals
m 3- a  m 3- a m 3-d  P4-a  M2 -d  m 2 -d  M2 -d M2 -d  M3- a M3-d M3- a 
P4-d  P4-a
Reoccurance of Intervals
1 m2 1 -d
3 M2 3 -d
3 m3 2 - a 1-d
3 M3 2 - a  1 -d
3 P4 2 - a  1-d
Pitch Center 
f
Meter
7/8 4/4 7/8 7/8 3/4 2/4 2/4
Freauencv of Rhythmic Patterns
9 r ,
2 mr:
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Subject 3, Sample 1
««ascending
d«descending
Intervals
M2-d M3- a m2-d m2-
P5 - a  m3 - d M2-d M2-
Reoccurance of Intervals
4 m2 4 -d
5 M2 2 - a 3 -d
4 m3 2 - a 2 -d
1 M3 1 -a
1 P5 1 -a
1 M6 1 -d
Pitch Center
eb d#
Meter
4/4
Freauencv of Rhvttimic Patterns
— f
3 : :
4 .  .
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Subi*ct3,Sampl«2
«sascandtng 
d » descending
Intervals
m3 - d m7-a PS-d M2- a M2 -d m3-d m 3- a 
Reoccurance of Intervals
2 M2 1 -a 1 -d
3 m3 1 -a 2 - d
1 PS 1 -d
1 m7 1 -a
Pitch Center
db
Meter
4/4
Frequency of Rhythmic Patterns 
1 “
1 
2
0 0
'—J-> »
0 0
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Subject 3, Sample 3
a '  ascending 
d^descending
Intecvals
m3*d m7-a  P 5 -d  M2- a  M2 -d mS-d m 3 - a
Reoccurance of Intervals
2 M2 1 - a  1 -d
3 m3 1 - a  2 -d
1 P5 1 -d
1 m7 1 -a
Pitch Center 
f
Meter
4/4 3/4 4/4
Frequency of Rhythmic Patterns
1
2 T jn .
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Suiy*ct4, SampW 1
a = ascending 
d« descending
Intervals
M2-d M2-a  M2-d M2-a  M2-d M2-a M2-d
Reoccurance of Intervals 
7 M2 3 a  4 - d
Pitch Center 
c#
Meter
5/4 4/4 4/4
Freauencv of Rhythmic Patterns
7 J .
1 n .
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Subf«ct4, Sampto 2
•  «ascending 
d«descending
Intefvats
M2-d M 2 'd  M3-a
Reoccurance of Inteivals
2 M2 2 - d  
1 M3 1 -a
Pitch Center 
d
Meter
4/4
Frequency of Rhythmic Patterns
3 J j ' .
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Sulijact4,Sampl«3
a*asc«nding 
d > descending
Intervals
M2-d M2-d M2-d M2-a M2-a M2-a M2-d M2-d
Reoccurance of Intenrals 
8 M2 3 a S -d
Pitch Center 
c#
Meter
4/4
Freauencv of Rhythmic Patterns
1 r .
JU
2 ;  j .
148
Subject 5, Sampto 1
«sascending 
d « descending
Intervals
M2 - a  m 3 -d  m2 - a m2-d M2-d M2 - a  m2 - a  M2-a  m3-d m 2- a  m2-d  
M2 • d M3 - a  M3 - d M3 • a M3 - d m3 - a m3 • d m3 - a m3 - d M3 • a m2 - d 
m2-d  m 3 - d  m2 a
Reoccurance of Intervals
8 m2 4 - a 4 -d
5 M2 3 -a 2 -d
7 m3 2 - a 5-d
5 M3 3 -a 2 -d
Pitcti Center 
c#
Meter
12/8 6/8 9/8 9/8 4/4 3/8 5/8 5/8 3/4 3/4
Freauencv of Rtivttimic Patterns 
10 “
3 J>j JkJ ,  .  J .
4 j ;
1 n .
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Subject 6, Sample 1
a 3 ascending
d = descending
Intervals
m3-a M 2-a P4-d P5-a P5-d M2-d M 2 .a M2-d M 2 a M 2 d M 2.a
M2-d M2- a M2-d M2-a M2-d M7-a m2-d P4-d P 4 -a P 4 d P 4 a
P4-d M 3-a P S d m2-d m2-d M3 " a m2-d m2-d m2 -d m 2 . a M 6 a
M2-d P 4 - d m3-d m2-a m2 -d m2- a m2-d m2-a m2 - d m2 a P 5 a
A4-d M2-d m 2- a m2 d m 2 - a M3 “ a M3-d M3 - a M3-d P 8 . a m2.d
P5-d m6 - a m2 -d m2 a m3 d M3-d P4-d m2-d m2 - a M 2 . a m3.d
P 8 - a P S d P 5 - a P5-d P 5 -a PS-d M2-d M2-a M2-d P5 . a P 4 d
A4-a A 4-d m 6 -a m6-d m6 -a M3-d m3*d P5-d M 2 .a P 4 a P 4 d
P 4 -a P 4 - d P4 - a P4-d P4 - a P4-d P 4-a P5-a M 3 d m3 . d P4-d
M2-a
Reoccurance of Intervals
22 m2 9 a 1 3 .d
20 M2 1 0 . a 1 0 .d
6 m3 1 . a 5-d
9 M3 4 a 5-d
19 P4 7 . a 12-d
3 A4 l a 2-d
13 PS 6 a 7-d
4 m6 3 a 1-d
1 M6 l a
1 M7 l a
2 PB 2 a
Pitch Center
m c#
Meter
7/8 4/4 2/4 4/4 4/4 5/4 4/4 4/4 3/4 4/4 6/8
3/4 2/4 2/4 5/4 3/4 2/4 3/4 5/4 4/4 3/4 4/4
4/4 2/4 3/4 7/8 3/4 4/4 3/4 4/4 4/4 4/4
Freauencv of Rhvthmic Patterns
17 J . 1
3 n . 2 r n
4 3 j m j m j
3 J U 8 J3
2 J 3 .J 4 J 7 1 J H 3 J m n
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Subject 7, Sampto 1
a > ascending 
d* descending
M3-d m 3-d  M2-d m3* 
Reoccurance of Intervals
1 m2 1 -a
1 M2 1 -d
2 m3 1 -a 1 -d
2 M3 1 -a 1 -d
1 M7 1 -d
Pitch Center
f db
Meter
3/4 4/4 4/4
Frequency of Rhvthmic Patterns
2 r .
2 j .
1 n
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Subject 7, Sampto 2
azMcendmg
dsdesoanding
Intervals
M3-d M2- a  M2-d m3-d m3- a  M2 a m2 a m2-d M2-d M3- a  M3-d 
m3 -d  m 3 - a  m3 d
Reoccurance of Intervals
2 m2 1 -a  1 -d
4 M2 2 - a  2 -d
5 m3 2 - a  3 -d
3 M3 1 -a  2 -d
Pitcti Center 
c
Meter
4/4 2/4 3/4 3/4 3/4
Freauencv of Rtivttimic Pattems
152
Subi«ct 8, Sampto 1
a^asoMding 
d * descending
Intervals
m 3 -d  m 3- a  m3-d m 3-a  m 3-d  m 3 - a  m3-d m3- a  m 3 -d  M3- a  M3*d
m 3 - a  m2>d m2 a m2 d M3-d P 4 - a  m2-d  m2 a m 2 -d  M3-d M2-a
M 2 'd  M3-a  M2-d P 5 -a
Reoccurance of Intervals 
6 m2 2 -a  4 -d
3 M2 1 -a  2 -d
10 m3 5 - a S -d
5 M3 2 -a  3 -d
1 P4 1 -a
1 PS 1 -a
Pitch Center 
eb
Meter
8/8 7/8 4/4 2/4 2/4 2/4 2/4
Frequency of Rhvthmic Pattems
3 d m
1 n
1 m
2 J n n
2 m i m
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Sul^actS, Sampl«2
«■ascending 
d* descending
Intervals
M2-d M2-a M2-d M 2-a  M2-d M2-a M2-d M2-a M2-d M2-a M2-d 
M2-a M2-d M2-a M2-d  M6-a P5-d  P 4 - a  m2-d M2-d
Reoccurance of Intervals
1 m2 1 -d
16 M2 7 -a 9 - d
1 P4 1 -a
1 P5 1 -d
1 M6 1 a
Pitcti Center
Meter
4/4
Frequency of Rhvthmic Pattems
2 r
3 n .
3 J U
1 n
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Subject 9, Sample 1
asasoandins
descending
Intervals
m 3 • d m3- '3 m3-d m3-
m3 * d PS - a M6-d M2-
m3- a  m3- d m2 - a m2-
M2-d m2- d m3- a m3-
Reoccurance of Intervals
6 m2 3 -a 3 -d
9 M2 3 -a 6 - d
17 m3 S -a 9 -d
5 M3 4 - a 1 -d
2 P4 1 -a 1 -d
1 A4 1 -d
2 M6 2 - d
1 m7 1 -a
1 PS 1 -a
Pitcti Center
c#
Meter
6/4 6/4 7/8 2/4 5/4 6/4 4/4 3/4 3/4 2/4 4/4
4/4 4/4 4/4 4/4 2/4 2/4 2/4 2/4 2/4
Frequency of Rhvttimic Pattems
3 n .
4 j  j j
2
3 j .
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Subject 10, Sample 1
d * dtfscending 
a *  ascending
Intervals 
M2-3 M2 
P4-3  PS 
M2- 3  M2 
m3-d  m2 
m2-d  m2 
M2-d M2 
m2-d m2 
m3-3 m3 
M2-d P4
-d P 4 - 3  
• d m3 - d
- d M2 - a 
- a  m 2 - d  
- a  m 2 -d  
•a  M2-d
- a M2 • d 
-d M2-d  
a m3 - d
M2-d 
m 3- a  
m3-d  
m 2 - a  
P4 - a 
m 3 - a  
M2-d 
M2- a  
M3 “ a
m6 -d 
M3 - a 
M2-a  
M 2 a  
M2-a  
m3-d 
M2-a 
P4-a 
m3-d
m2- a  m3 
M2 d m3 
m2-d M3 
M2- a  M3 
PS-d m2 
m3- a  m3 
M2-d M2 
P4-d  M2- 
M2 - d m3-
d m3 -a PS - a 
d m3- a  m 3-d  
a M3 - d m2 - d 
d m3-d  m 3- a  
a M3 - a m3 - d 
d M2-d M2-a 
d M2- a  M2- a  
a m2 - d m3 - d 
a m2 - d m2 - a
m3 - d M2 • d 
P 4 - a  M3-d 
m 2 - a  M2-a  
m 2 -d  m2- a  
m 3 - a  m 2-d 
m 2-d  M2-a  
m3 - a m3 - d 
M2 * d M2 - a
Reoccurance of Intervals
20
33
26
7
7
3
1
m2
M2
m3
M3
P4
PS
m6
10- a  
17 - a  
10 - a  
4 - a  
6 - a  
1 - a
10-d
16-d
16-d
3 - d
1 -d
2 - d
1 -d
Pitch Center 
Bb
Meter 
4/4
7/8 
3/8 
3/4
Freouencv of Rhvthmic Pattems
16 r
4/4 2/4 4/4 4/4 4/4 6/8 4/4 3/4 4/4 S/4
5/4 6/4 4/4 4/4 2/4 4/4 5/4 3/4 7/8 6/8
5/8 6/8 6/8 4/4 3/4 4/4 4/4 3/4 4/4 3/4
2
1
2
2
3
2
5
•
m
J J h  
ji J].
n n
n :
n n  
n j  J
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Sul^act 11. Sampto 1
a = ascending 
d * descending
Intervals
M2 - d P5 - a M2 * d M2 • d m3 - d m3 - d M3 • d P4 - a P4 - d P4 - a 
Reoccurance of Intervals
3 M2 3 * d
2 m3 2 -d
1 M3 1 -d
3 P4 2 - a  1 -d
1 PS 1 -a
Pitcti Center
db
Meter
4/4
Freauencv of Rhvthmic Pattems
2 J  n j
3 n
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Sul^act 12. Sampto 1
a>ascending 
d* descending
Intervals
m 3-d  m 3-a  m 3-d m3- a  m 3-d  m 3- a  m 3-d m3- a  m 3-d  P 4 -a  m 3-d
m 3-a  m 3-d  m 3- a  m3-d m 3-a  m 3 -d  m 3- a  m 3-d m 3- a  m 3-d  m2 - a
m 3-d  P 4 -a  m 3-d m3- a  M2-d m2 - d P 4 -a  M2-d m 3-d  m 3- a  m 3-d
m3 • a m3 - d m3 - a m3 • d
Reoccurance of Intervals 
2 m2 1 -a  1 -d
2 M2 1-d
30 m3 13-a  17-d
3 P4 3 -a
Pitcti Center 
d e
Meter
4/4
Frequency of Rtivttimic Pattems
30 r .
2 j  .
1 n .
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Subject 12, Sample 2
a*ascending 
d « descending
Intervals
M 3-d M 6-a M2 d m 3-d M3-d M 6-a M2 d m 3-d m 2 -a  M2 a 
Reoccurance of Intervals
1 m2 1 -a
3 M2 1 -a 2 -d
2 m3 2 -d
2 M3 2 -d
2 M6 2 - a
Pitcti Center
Meter
4/4
Freouencv of Rhvthmic Pattems
2 J J j . i
1 J J j
160
Sub|«ct 13, Sampto 1
a»ascending
((■descending
Intefvals
M 2-a M2-d P 5 -d M 2.a M 2 .a P 4 d m 3.d m3 -d M l O a  P 4 d M 2 d
M 2-a m 2-a M 2-a M 2.a M 3 d m 3 d P 4 d P 5 -a m 2 .a A 4 d m3, a
m S-d m3-a m 3-d m 3, a m 3 .a P 5 .a M 2.a m2 - a m2 .d m 2 .a M 2.a
m 3-d m 3-a m3 -d m i l . d m 3 .d m 3-d M 2 d M 6-a m 3 .d m 3, a m3 .d
P 4 -a M3-d m 2-d m2 a M 2 .a m 3 d m 3 .a M 2 .a M 2 .a m 2 .a P 4 d
M 2-d m 2-a m2 -a M 2.a m3 .d m 3, a M 2.a P 4 -d m2 . a m 2 .d M 2 d
M 6-a m3-a M 2 .a M 7 d M 2 .a P 5 .a M 2.a M 3-d m2 .d m2, a M 2.a
M2- a M3-d m2 *d m 2 .a M 2 .a m 3 .d m 3 .a
Reoccurance of Intervals
16 m2 11 a 5 d
24 M2 1 9 .a S .d
24 m3 1 0 .a 1 4 .d
4 M3 4 .d
6 P4 l a 5 -d
1 A4 1 -d
4 PS 3 a 1 -d
2 M6 2 a
1 M7 1 -d
1 M10 l a
1 m il 1 -d
Pitch Center 
bb e'
Meter
4/4
Freauencv of Rhvthmic Pattems
2
2 n j
2 J J.
25 n
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Swiy«ct 14. Sample 1
a  > ascending 
d > descending
Intefvals
M 3-d M 2-a M2-a M2-d M2- a  M 2-d M2-d
Reoccurance of Intervals 
6 M2 3 -a  3 -d
1 M3 1 -d
Pitcti Center 
a
Meter
4/4
Freouencv of Rtivttimic Pattems 
3 j  ;
J J J ' j
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Subjsct 14, Sampte 2
a^asoending 
d * descending
Intervals
M 2-d m 2 d  M2-d M2-d P S -a  M2-d m2 d M 2-d M 2-d P 5 a  M2-d
m2 - d M2 - d M2 - d P4 ~ a m2 * d M2 - d M2 - d m2 * d M6 * a M2 - d m2 * d
M 2-d M2 d M6-a M 2-d m 2-d  M2-d M2 d P 5 -a  M2 d m 2-d M2-d
M 2-d
Reoccurance of Intervals
8 - d 
20 -d
8 m2
20 M2
1 P4 1 -a
3 P5 3 -a
2 M6 2 -a
Pitch Center
Meter
4/4
Freauencv of Rhvthmic Pattems
7 JTJl j
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Subset IS, Sampto 1
a^asoending
d*desoending
Intervals
m 3-d  m 3-a  m 3-d m3- a  m 3-d  m3-a  m 3-d  m 3- a  m 3-d  m3-a  m 3-d
m 3-a  m 1 1 -am 3 -d  m 3 -a  m 3-d  m 3-a m 3-d m 3 -a  m 3-d  m 3-a M12-d
M 3-d M 3-a M3-d M 3-a M 3-d M3-a M 3-d M3-a
Reoccurance of Intervals 
20 m3 10-a  10-d
3 M3 4 - a  4 -d
1 m il 1 -a
1 M12 1 d
Pitch Center 
g c" e
Meter
6/4
Frequency of Rhythmic Patterns
7 nni  1
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Sul4«ct 15, Sampto 2
««ascending 
d« descending
Intervals
m 3 -d  M 3-d m 2-d M2-d m 6 -a  m2*d M3-d M2- a  M2-d
Reoccurance of Intervals
2 m2 2 - d
3 M2 1 -a  2 -d
1 m3 1 - d
2 M3 2 -d
1 m6 1 -a
Pitcti Center 
f
Meter
3/4 4/4 3/4 3/4 3/4
Frequency of Rtivthmic Patterns
1
1 i• •
2 J J
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Sul4«ct IS, Sampto 3
a = ascending 
dsdMcending
Intervals
m 3-d  M 2-d M2 -d  m 6-a  m 2-d  m 2- a 
Reoccurance of Intervals
2 m2 1 -a  1 -d
2 M2 2 -d
1 m3 1 -d
1 m6 1 -a
Pitch Center
m
Meter
2/4
Frequency of Rhythmic Patterns
1 J J J i
< JU7é
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Subfsct 16, Sampto 1
a^asoendng  
d descending
Inten/als
m3*d PS-a P 5-d  m 3- a  M2-d m 3-d M2-a  m 3-a  M3-a  
Reoccurance of Inteivals
2 M2 1 -a 1 -d
4 m3 2 - a 2 - d
1 M3 1 -a
2 PS 1 -a 1 -d
Pitch Center
e
Meter
4/4
Frequency of Rhythmic Patterns
3 j  .
1 J n j  ,
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Subjact 17, Sample 1
a s  ascending 
d = descending
Intervals
M 2-d P 4 -a  P 4 -d  P 4 -a  P 4 -d  P 4 -a  P 4 -d  P 4 -a  P 4 -d
Reoccurance of Intervals 
1 M2 1 -d
8 P4 4 - a  4 -d
Pitcti Center 
d
Meter
4/4
Frequency of Rtivthmic Patterns
8 I Z
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Subi«ct17.Sainpto2
a 3 ascending 
d 3 descending
Intervals
m3 d m3-a  P 4 -a  P 4 -d  m3-d m 3-a  m 3 -d  m 3-a  m 2-d m 2-a  
Reoccurance of Intervals
2 m2 1 -a 1 -d
6 m3 3 -a 3 -d
2 P4 1 -a 1 -d
Pitch Center 
db'
Meter
4/4
Freouencv of Rhvthmic Patterns
2 j .
8 J .
1 n .
3 J»J }
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Sul^act 17, Sampto 3
a^asoanding 
d = de*oendimg
Intervals
m 3-d m 2 -a  M 2-a m 3-d m 2-a  M2 - a  m 3 -d  m2 d m2-a  P5*d
Reoccurance of Intervals 
4 m2 3 - a  1 -d
2 M2 2 - a
3 m3 3 -d
1 PS 1 -d
Pitch Center 
c
Meter
4/4 4/4 3/4 3/4
Frequency of Rhvthmic Pattems
2 J .
2 ,  J»J j
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SuiyecÊ 17, Sampto 4
a  = ascanding 
d *  descending
Intefvals
m 3-a  m 3-d M 2-d P 5 -a  M2-a M2 d M 2-a M2-d M 2-a m 3-d  m 3-a 
m3 -d  m3- a  m3 -d
Reoccurance of tnteivals
6 M2 3 - 3 3 -d
7 m3 3 - a 7 -d
1 P5 1 - a
Pitch Center 
b b
Meter
4/4
Frequency of Rhvthmic Pattems
3 j  .
1 J>J i
2 J n
1 j  J
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Subjact 18, Sampto 1
a^ascanding 
d = descending
Intefvals
M2- a M 2-d m 2-d  M2-d m 3- a M2- a M 2-d m 3-d P 4 -a  
Reoccurance of Intervals
1 m2 1 -d
5 M2 2 - a 3 -d
2 m3 1 -a 1 -d
1 P4 1 - a
Pitcti Center
Meter
4/4
Frequency of Rhvthmic Pattems
4 j  .
1 J J j
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Sul^act 18. Sampto 2
a  3 ascending 
d «  descending
Inten/als
M 2-a M 2-d M2-a  P5 -d  m 7 -a  M2 -a  m 3-d  tn2-a M 2-a m 3-d  
m 2-a  M2- a  m 3-d P4-d  m 2 -a  m 2-d  M3-d M2-a
Reoccurance of Inten/als
4 m2 3 a 1 -d
7 M2 6 a 1 -d
3 m3 3-d
1 M3 1-d
1 P4 1-d
1 P5 1 -d
1 m7 1 •■a
Pitcti Center
Meter
4/4
Frequency of Rtivttimic Pattems 
1 i  -
< i-  a
’ , > J  J J
' , j j i  J J
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Subject 18, Sampto 3
a* ascending
d > descending
Intervals
M2-d M 2-a P 4 -d m3-
M 2-a M 2-d P 4 -d M3-
m 3-d m 2-d m2 - a m2 -
Reoccurance of Intervals
3 m2 2 - a 1 -d
12 M2 5 - a 7 -d
10 m3 5 -a 5 -d
2 M3 2 - a
2 P4 2 -d
Pitch Center
■ d M3 * a
to
Frequency of Rhvthmic Pattems
6 jl
7 i J i J  J  J
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Subject 18, Sample 4
a = ascending 
descending
Intervals
m 3-d  P 4 -3  M2 d m3-d
Reoccurance of Intervals
1 M2 1-d
2 m3 2 -d
1 P4 1 -a
Pitch Center
m
Meter
4/4
Frequency of Rhvthmic Pattems
2 r .
1 n .
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Suiy#c* 19. Sampto 1
a = ascending 
d = da*oanding
Intervals
m3*d m 3- a  m2 d M2 -d  
Reoccurance of Intervals
1 m2 1 -d
1 M2 1 -d
2 m3 1 -a  1 -d
Pilch Center 
f
Meter
4/4
Frequency of Rhvthmic Pattems
2 r .
1 J l .
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SuWect 19, SampW 2
a*asoefiding
d*descending
Intervals
m 3-d  P 4 -a  M2-d m 3-d
Reoccurance of Intervals
1 M2 1 -d
2 m3 2 -d  
1 P4 1 -a
Pitch Center 
d#
Meter
4/4
Frequency of Rhvthmic Pattems
J;
177
Subjact 20, Sampto 1
a«asceflding 
d s descending
Inten/ab
M 2-d M3- a  M2 d m 3-d  m 3-a  m 3-d m3-a  m 3-d
Reoccurance of Intervals 
2 M2 2 -d
5 m3 2 -a  3 -d
1 M3 1 -a
Pitch Center 
bb
Meter
4/4
Frequency of Rhvthmic Pattems
2  J .
—I —
’ r nr r
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Subi«ct 21, Sampto 1
a*a*cending
d^desoanding
Intervals 
M 2-a P 4-d
Reoccurance of Intervals 
1 M2 1 -a
1 P4 1 -d
Pitch Center 
9#
Meter
4/4
Frequency of Rhvthmic Pattems
1 J I J  J I
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Subject 21, Sample 2
a>ascending
d*desomiding
Intervals
m3 - d P4 • a M2 • d m3 - d m3 a m3 d m3 - a
Reoccurance of Intervals 
1 M2 1 -d
5 m3 2 - a  3 - d
1 P4 1 -a
Pitch Center 
b
Meter
4/4
Frequency of Rhvthmic Pattems
1 J J i
’ r nt t
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